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LONDON BOTANIC GARDENS. 


By PIERRE ELIE FELIX PERREDES, B.Sc., F.L.S., 
Pharmaceutical Chemist. 


A Contribution from the Wellcome Research Laboratories, London. 
(Continued from p. 569, December, 1905.) 


Before proceeding with the description of the Arboretum and 
Botanic Gardens a few additional historical facts connected with 
these will be noted. The Botanic Gardens, at the time of Sir Wm. 
Hooker’s appointment to the directorate, included the remains of an 
old Arboretum which had been begun from 70 to 80 years pre- 
viously. The disintegration of that Arboretum dates from 1830, 
when the boundary wall dividing the gardens from the public road 
leading to Brentford Ferry was removed. As the trees were thus 
deprived of the protection which this wall had afforded, many of 
them were blown down, others have since perished from old age 
and decay, and the few remaining ones, growing near the main 
entrance on Kew Green, are of no interest to us. 

One the most, if not the most, considerable collection of trees is 
the Pinetum, brought to its present high level of excellence by the 
former Director, Sir J. D. Hooker. It surrounds the nursery on the 
south side of the lake, skirts the Queen’s Cottage grounds on its 
western boundary, and is traversed by a grass walk known as the 
“Cedar Vista” (see Plate I). The collection contains a large 
number of American conifers, and the plants are so arranged that 
the Old World species are placed opposite to the American species 
of the same genera. 


Here are to be found the poisonous yew ( 7axus baccata, L.) and its varie- 
ties; the four junipers yielding products used in medicine, viz.: /umiperus 
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Sabina, 1,., or savin, and the red cedar (Juniperus Virginiana, L.), from which 
an analogous drug is obtained, /umiperus communis, 1.., from which the 
juniper berries and oil of juniper of commerce are derived, and /umiperus 
Oxycedrus, 1,., from the wood of which, and probably from that of other 
species, ‘‘ Huzle de Cade’? is prepared by destructive distillation ; the common 
spruce (Ficea excelsa, Link.), and its numerous varieties, from which Bur- 
gundy pitch is collected by making incisions into the wood ; the larch (Larix 
Europaza, DC.), whose bark is occasionally used in medicine, and on which 
grows the white agaric of Continental Pharmacopceias, it is also the source of 
Venice turpentine; Adies balsamea, Mill., the ‘‘ Balsam Fir’’ or ‘‘ Balm of 
Gilead,’’ from which Canada turpentine or Canada balsam is obtained by inci- 
sion; Pinus Laricio, Poir., and varieties, Pinus sylvestris, L., Pinus Pinaster, 
Soland., and others, from which European turpentine and Galipot are obtained ; 
and the North American species, Pinus palustris, Mill., Pinus Teda, L., etc., 
which are the sources of most of the resin of commerce, of American turpen- 
tine, and of common frankincense. 


On the east of the Pinetum, and flanking the Pagoda Vista (see 
Plate I) on each side, the collections consist mostly of shrubs, as, 
for instance, representatives of the genera Berberis, Rhus, Rubus, 
Crategus, Rhamnus, etc., while on the north of the lake and Pine- 
tum, and west of the Botanic Gardens, the collections consist mostly | 
of trees, such as oaks, chestnuts, elms and poplars. The willows, | 
with the exception of the alpine species, are grown on the borders 
of the lake. | 


Among the many plants of interest to the pharmacist in these sections of the 
Arboretum are the following : Berberis aquifolium, Pursh., 2. nervosa, Pursh., 
and &. repens, Lindl., sources of Oregon grape root ; Berberis vulgaris, L., ; 
and its numerous forms and varieties, from which the barberry bark of herbal- 
ists is obtained ; Zilia heterophylla, Vent., and 7. platyphylilos, Scop., whose 
inflorescences with attached bracts, known as ‘‘ Linden Blooms” (French, 
‘* Fleurs de Tilleul’’) have long been used on the Continent in the form of 
infusion ; Xanthoxylum Americanum, Mill., one of the species yielding the 
prickly ash bark of the U.S.P.; Rhamnus Californicus, Eschsch., the source 
of the ‘‘ Cascara Sagrada,” or Sacred Bark, of the Spanish settlers in California ; 
R. Purshianus, DC., from which the drug of commerce is derived, and &. 
Frangula, \,., and R. catharticus, ,., Old World species yielding respectively 
alder buckthorn bark and buckthorn berries (‘‘ Fruits de Nerprun”’ of the 
French Codex) ; Rhus glabra, L., the sumach whose fruits are official in the 
U.S.P.; Rhus toxicodendron, \,., or poison oak ; Pistacia Lentiscus, L., from 
which gum mastich is collected ; Cytisus scoparius, L., or broom ; Robinia 
Pseudacacia, \,., from the bark of which a poisonous preteid has been extracted ; 
Cassia Marylandica, \,., the ‘‘ Wild American Senna,”’ with leaves resembling 
Suez senna from Cassia obovata, Collad.; Prunus amygdalus, Stokes, or 
almond tree, and P. communis, Hudson, cultivated for their seed-kernels and 
fruits respectively, as also Prunus Laurocerasus, L., for its leaves, whilst FP. 


Piate XI. 


THe LAKE IN THE ARBORETUM, KEW GARDENs. 
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London Botanic Gardens. 3 
serotina Erh. yields the wild cherry or Virginian prune bark of the phar- 
macopoeias ; the three representatives of the genus Rosa, R. canina, L. (and 
its numerous varieties), R. damascena, Miller, and R. Gallica, L., sources 
respectively of otto of rose, hips and red-rose petals; Cydonia vulgaris, Pers., 
represented in pharmacy by its mucilaginous seeds ; Hamamelis Virginica, L., 
whose leaves and bark both figure in the British Pharmacopoeia; Sambucus 
Canadensis, l.., S. nigra, 1, and varieties, whose flowers are used for the 
preparation of elder-flower water; Viburnum opulus, 1,., the source of cramp- 
bark; Arctostaphylos Uva-ursi, Spreng., or bearberry, whose leaves are 
official in most pharmacopeeias, and Gaultheria procumbens, \,., of the same 
family, from the leaves of which oil of wintergreen is distilled; Fraxinus 
Ornus, L., the manna ash; Solanum Dulcamara, L., whose stems were still 
retained in the U.S.P. of 1890; Rosmarinus officinalis, L,., or rosemary ; Sassa- 
fras officinale, Nees, well known for the fragrant bark and wood of its root ; 
Olmus compestris, L.., the common elm of the-Old World, and the American 


slippery elm (Ul/mus /ulva, Mich.), both represented in commerce by their 


parks; /uglans cinerea, 1,., the American ‘‘ Butternut’’; Betula lenta, L., 
from whose bark is distilled an oil which is closely related to oil of winter- 
green ; Quercus alba, L., QO. pedunculata, Ehrh., and its numerous varieties, 
yielding astringent barks, and Q. Suder, L., the cork oak ; Castanea dentata, 
Borkh., whose leaves are used for the preparation of a fluid extract ; Smilax 
China, \,., formerly used for its root, now almost entirely supplanted by sarsa- 
parilla ; Salix alba, L., S. discolor, Muhl., S. fragilis, L., S. migra, Marsh., 
S. purpurea, 1,., and S. rubra, Huds., in the collection of willows, which have 
all at some time claimed the pharmacist’s attention. 


The hardy herbaceous plants are grown in the Herbaceous 
Ground, which is situated on the northeastern corner of the Botanic 
Gardens, between the Jodrell Laboratory and the Cumberland Gate, 
and bounded on the east by the Richmond Road and on the west by 
the Rock Garden. The plants are set out in parallel beds and are 
arranged. according to their natural orders, Bentham and Hooker’s 
classification being followed. There is also a separate collection of 
hardy medicinal plants in this section, but this will be considered 
together with the general collection. As the number of plants in 
this collection is very large, it will only be necessary to select a few 
natural orders to indicate its scope, and the following six will, 
accordingly, be briefly dealt with: Ramnunculacea, Papaveracee, 
Umbellifera, Composite, Solanacee, and Liliaceae. 


RANUNCULACE.—Aconitum Napellus, ,., the official aconite, A. ferox, 
Wall., Indian Bish, and A. Fischeri, Reichb., Japanese aconite; Adonis 
estivalis, L., A. autumnalis, L., and A. vernalis, L., all recognized by the 
Italian Pharmacopeeia; Anemone Hepatica, l,., a North American species 
occasionally used in decoction, and 4. pratensis, L., and A. Pulsatilia, L., the 
pulsatilla of the homeopaths ; Cimicifuga racemosa, ., the North American 
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black snakeroot ; the bitter tonic goldthread ( Copéts trifolia, Salisb. ), contain- 
ing berberine ; Delphinium Consolida., L., yielding acrid seeds, and the better- 
known D. Staphisagria, 1,., the source of stavesacre seeds of commerce; 
Flelleborus niger, 1,., the black hellebore or Christmas Rose ; Hydrastis Cana- 
densis, 1,., or golden seal ; Nigella Damascena, L., and Nigella sativa, L., 
with acrid seeds now rarely used ; Ranunculus Ficaria, ., the pilewort, whose 
roots were used by the old herbalists to cure hemorrhoids by signature. 

PAPAVERACE&:.—Chelidonium majus, 1,., celandine, upon which a consider- 
able amount of work has been done of recent years by American pharmacists ; 
Papaver Rheas, \,., the red poppy, and P. somniferum, L., the opium poppy ; 
and Sanguinaria Canadensis, 1,., the North American bloodroot. 

UMBELLIFER 4:.—Many of these are more especially known to pharmacists 
on account of their fruits, and others by reason of the gum-resins which they 
yield. The following from among the former are grown at Kew: Apium 
graveolens, celery; Archangelica officinalis, or ‘‘ Angélique officinale”” ; 


Carum Carvi, l., caraway, and C. Petroselinum, Benth. et Hook. f., parsley ; : 


Conium maculatum, L., hemlock ; Coriandrum sativum, 1,., coriander ; Cumt- 
num Cyminum, 1,.,cummin ; Gnanthe Phellandrium, Lam., the ‘‘ Phellandrie 
aguatiqgue’’ of the French Codex; Peucedanum graveolens, Beuth., dill ; and 
Pimpinella Anisum, \,., or anise. The umbelliferous plants yielding resins 
or gum-resins are represented by Dorema Ammoniacum, D. Don., the plant 
from which ammoniacum is obtained; Ferula Asafetida, L.., and Ferula 
Narthex, Boiss., the sources of gum asafetida ; Ferula Galbanifiua, Boiss. & 
Buhse, the Galbanum Plant ; Opoponax Chironium, Koch., supposed to yield 
the almost obsolete drug, opoponax ; and 7hapsia Garganica, L., from which 
“‘ Résine de Thapsia”’ is extracted. With the exception of Hydrocotyle 
Asiatica, L., of which the whole plant is used, and of hemlock leaves, the 
other drugs derived from this natural order are roots, including one rhizome ; 
the plants yielding them are : Daucus Carota, L.., carrot, the root-pulp of which 
is used as an application for scalds and burns; Ferul/a Sumbul, Hook. f. ; 
Laserpitium iatifolium, L.., or white gentian ; Levisticum officinale, Koch., or 
lovage ; and Peucedanum ostruthium, Koch.,{the source of ‘ Rhizome a’ lm- 
pératoire.”’ 

Composit#.—Achillea Millefolium, L., the yarrow of herbalists ; Anacyclus 
Pyrethrum, DC., pellitory ; -Anthemis nobilis, L., chamomile, and the closely 
related A. Cotula, L., or Mayweed ; Arnica montana, 1,., whose rhizomes and 
flowers are both used; Artemisia Absinthium, ‘‘ Absinthe’ or wormwood, 
and A. maritima, L., of which the variety Stechmanniana yields the santonica 
or ‘‘Wormseed’”’ of commerce ; Calendula officinalis, L,., marigold, and Car- 
thamus tinctorius, l,., safflower, whose florets contain coloring matter and have 
been used to adulterate saffron; Chrysanthemum carneum, Steud., one of the 
sources of Persian insect flowers, and C. Farthenitum, Bernh., or feverfew, a 
substitute of chamomile ; Cnuicus benedictus, . (Carbenia benedicta, Adans.), 
the Blessed Thistle ; Cichorium Intybus, chicory ; Zrigeron Canadensis, 
L., and Zrigeron Philadelphicus, 1,., both known in the United States as flea- 
bane or scabious ; Lupatorium perfoliatum, L., boneset ; Helenium autumnale, 
L., or sneezewort ; Grindelia squarrosa, Dunal ; /nula Helenium, 1,., elecam- 
pane ; Lactuca virosa, 1,., the source of lactucarium, and one of the few com- 
posites in which a well-defined alkaloid (hyoscyamine) has been found ; Senecio 
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vulgaris, l.., groundsel, which still figures among the drugs of the French 
Codex ; 7anacetum vulgare, 1.., the tansy of herbalists ; Turaxacum officinale, 
Weber, dandelion ; and 7ussilago Furfara, L., or coltsfoot. 

SOLANACE4:.—The most important plants of this collection are those which 
yield the mydriatic alkaloids, viz.: Altropa Belladonna, L..; Datura fastuosa, 
1.., and /). Metel, L,, official in the Colonial and Indian Addendum of the 
British Pharmacopceia, and D. Stramonium, L.; Hyoscyamus albus, ., H. 
muticus, 1,., and H. niger, 1.; and Scopolia Carniolica, Jacq. Four other 
plants of this order that are represented, are of comparatively little importance 
in medicine—they ar:: Mandragora officinarum, 1,., mandrake, formerly of 
great repute with the disciples of the doctrine of signatures, because of the 
similarity to the human form which some of its roots assume; /Vicoliana 
Tubacum, 1,.; Solanum nigrum, \,., and S. tuberosum, L., the potato, both 
still re ained in the French Codex, the former for the preparation of a medicinal 
oil, and the latter as the source of potato starch, used in enemata, poultices, 
and for making a nutrieut broth. 

LILIACE#.—Although the drug-producing plants of this order are not 
numerous, a few of them are of the greatest importance. The following are 
grown out of doors in the Herbaceous collection at Kew: Colchicum autum- 
nale,1,.; Convallaria majalis,L.; Polygonatum officinale, All., and the closely 
related North American species, P. biforum, Ell., whose rhizomes, formerly 
held in great esteem by the adherents of the doctrine of signatures, are now 
seldom used; Urginea Scilla, 1,., the Squill of the Pharmacopceias; 7rillium 
erectum, L,, with acrid rhizomes now never used in medicine; Veratrum album, 
L., white hellebore, and the North American species, Veratrum viride, Ait., 
both yielding rhizomes possessing similar properties to each other. 


THE PLANT HOUSES. 


With the exception of the Temperate House, which is situated in 
the Arboretum, facing the Pinetum, all the plant houses are located 
in the Botanic Gardens (see Plate X). Five of them, viz., the Suc- 
culent House, the Temperate and the Tropical Economic Houses, 
the Palm House, and the Temperate H ouse, are devoted, at least in 
part, to the culture of medicinal plants. 

The Succulent House (see Plate XII) was completed in 1855, in 
Sir William Hooker’s term of office, and took the place of two old 
lean.to houses of about a third the area. It was newly roofed last 
year (1904). The collection of succulents, already considerable as 
early as 1768, was much increased by the labors of Francis Masson, 
already mentioned as the first botanical collector sent out from Kew, 
and by another Kew collector, James Bowie, who was sent to the 
Cape of Good Hope in 1817, and remained there five years; the 
collection was also much enriched in 1887 by purchases from the 
Peacock collection. 
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The most important medicinal plants in the Succulent House are the 
numerous species of Aloe from which aloes is obtained ; among these may be 
mentioned Aloe Perryi, baker, one of the plants from which Socotrine aloes 
is known to be derived, 4. fervx, Mill., which yields a part, at least, of Cape 
aloes, and A. Chinensis, Baker, to which Barbados or Curacoa aloes has been 
referred; other species are doubtless used for the production of aloes, but 
nothing very definite is known on the subject. Other plants of interest in this 
collection are: Cereus grandiflorus, Mill., whose flowers are known in com- 
merce as “Cactus Grandiflorus”; Euphorbia resinifera, Berg., the source of 
Euphorbium ; MNopalea coccinellifera, Salm-Dyck (Opuntia cochinillifera, 
Mill.), which, together with other species of the same genus, serve as food for 
the cochineal insect ; and Xanthorrhea hastilis, R. Br., the source of the resin 
known in commerce as grasstree gum or gum acroides. 


The two Economic houses torm part of a‘ range” constructed in the 
form of a T (see Plate X). The heating of this range is so devised 
that the highest temperature is attained near the junction of the bars 
of the “ T,” the houses becoming cooler towards the extremities. This 
“New Range,” as it is called, was erected in 1860, shortly after the 
opening of the “ Kew Gardens” railroad station. The Director’s report 
to Parliament for 1881 contains a list of the economic plants grow- 
ing at Kew at that time, and, in connection with this list, the 
Director stated that when the Economic houses were built “‘ some 
of the most conspicuous and now widely spread and even commer- 
cially important of the plants for which they were intended, were 
absolutely unknown in Europe, or known only as botanical curiosi- 
ties of no known use to mankind; such are some of the cinchonas, 
of the American and A'‘rican rubbers, the Liberian coffee, etc.”” In 
1899 these houses were rebuilt as they exist at present. It had been 
one of Sir William Hooker’s main objects, from the first, to pay 
special attention to the study and cultivation of economic plants, 
including such as are used in medicine, but it was not until 1865 
that any attempt was made to bring them together, when an old 
house, known as the “ Victoria House,” was set aside by Sir Joseph 
Hooker for the purpose. On the completion of the new range this 
old Victoria House was demolished. 

The following is a list of the medicinal plants growing in the 
Economic houses when | last visited them : 


In the tropical house :—Adbrus precatorius, from which are obtained the 
poisonous Jequirity seeds used in ophthalmic practice ; Acacia Catechu, Willd., 
the source of Black Catechu or Cutch ; Gg/e Marmeios, Correa, whose fruit 
is used in India for the treatment of dysentery ; Anamirta Cocculus, Wight et 
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Arn., from whose fruits, known in commerce as ‘‘ Cocculus Indicus,”’ picro- 
toxine is prepared; Axntiaris toxicaria, Lesch., the Upas tree of Java, with a 
poisonous latex; Bixa Orellana, 1., the seeds of which are used for the prep- 
aration of Annatto ; Butea frondosa, Roxb., source of Bengal Kino; Canella 
alba, Murr.; Cephaelis [pecacuanha, Rich., from which the Ipecacuanha root of 
the Pharmacopeeias is obtained; Cinnamomum Cassta, Blume, or Chinese 
Cassia; Citrus Aurantium, L., C. medica, L., the Citron tree, and C. Limetia, 
or Sweet Lime, from which lime juice is prepared; Cissampelos Pareira, \,., 
for a long time considered to be the source of Pareira Brava, and the root of 
which is now admitted into the Colonial and Indian Addendum of the B. P.; 
Coffea Arabica, 1,., and the more vigorous C. Liberica, Hiern, which has, con- 
sequently, been the subject of much cultural experiment; Cola acuminata, 
S. and E., from which Kola Nuts are obtained; Copaifera officinalis, L., a 
probable source of Copaiba ; Curcuma longa, L., or Turmeric ; Derris elliptica, 
Benth., an East Indian fish poison ; Z/ettaria Cardamomum, Maton, the plant 
which yields official Cardamoms, and the closely related Amomum Melegueta, 
Rose., source of Grains of Paradise; Arythrophlaum Guineense, G. Don, a 
Tropical African tree whose bark, known in commerce as Sassy Bark, is used 
by the natives as an ordeal poison ; two Cocas, viz., Erythroxylon Coca, Lam., 
and £. Coca var. Spruceanum, Burck ; Guaiacum officinale, 1,., and Guaiacum 
sanctum, 1,., the trees from which ‘‘lignum vite’’ and guaiacum resin are 
obtained ; Marsdenia Cundurango, Nicholls, source of Cundurango bark ; 
Myristica fragrans, Houtt., the Nutmeg tree; Myroxylon Pereira, Klotz., 
from the bark of which Balsam of Peru is obtained ; Nicotiana Tabacum, L..; 
Faullinia Cupana, H.B. K., whose seeds, roasted and ground into a paste 
with water, constitute the guarana of commerce ; Picrena excelsa, Lindl., or 
Jamaica Quassia; Pilocarpus pennatifolius, Lem., whose leaflets are known in 
commerce as Paraguay Jaborandi; Pimenta acris, Kostel., the volatile oil of 
which is used in making Bay Rum, and P. officinalis, Lindl., whose fruits con- 
stitute Allspice ; Piper Betle, L.., whose leaves are official in the B. P. Indian 
and Colonial Addendum, P. Cudeba, L., the Cubeb plant, P. Longum, L., or 
Long Pepper, and P. nigrum, L., the source of Black and White Peppers} 
Quassia amara, \,., or Surinam Quassia; Strophanthus hispidus, DC., whose 
seeds, together with those of other species of Strophanthus, have been used in 
heart disease; 7amarindus Indica, \,.; Theobroma Cacao, the source of 
Cocoa; Voluifera Pereira, Baillon (Myroxylon Toluiferum, H. B. K.), the 
tree yielding Balsam of Tolu; and several plants yielding india-rubber. 

The following, not previously mentioned, were noted in the temperate 
Economic house : Acacia Arabica, Willd., whose bark is official in the Colonial 
and Indian Addendum of the B.P., as is also that of A/stonia scholaris, R.Br.; 
Canna edulis, Ker., the source of Queensland arrowroot; Cassia obovata 
Collad., whose leaflets are known as Suez senna ; Ceratonia Siliqua, L,., whose 
fruits, known as “‘ Locust Beans,’’ are official in the French Codex under the 
name of ‘‘ Caroubes’’; Cinchona Calisaya, Wedd., C. Ledgeriana, Moens, 
C. Pahudiana, How., and C. officinalis, L.; Cinnamomum Camphora, Nees, the 
tree yielding camphor, and C. Zeylanicum, Breyne, the cinnamon tree ; Citrus 
Aurantium, L., var. Bergamia, or bergamot; Croton Tiglium, L., from the 
seeds of which Croton oil is obtained; Dracena Draco, \., the source of 
dragon’s blood in tears; Eucalyptus Amygdalina, Labill., and £. citriodora; 
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Hook., from the leaves of which volatile oils are distilled ; //ea’ Paraguayensis, 
Lamb., whose leaves are known as ‘‘ Maté’’ and contain caffeine ; //lictum 
verum, Hook. f., with aromatic fruits yielding oil of anise by distillation, and 
I. veligiosum, S. & Z., a poisonous Japanese species ; Melaleuca Leucadendron, 


L., or Cajeput ; Olea Europ@a, the olive; Peumus* Boldus, Molina, or 


Boldo ; Phanix dactylifera, 1,., or date palm ; Qutllaja Saponaria, Molina, the 
source of soap-bark ; and Zizyphus /Jujuba, L., whose fruit-pulp is used in the 
preparation of the ‘‘ Pale de /ujube"’ of the French Codex. 


Tue Pam House.—This building was completed in 1848, and the 
collections of palms and other tropical plants that had previously 
ocupied the house erected by William IV, near the main gate, were 
transferred to it. The heating arrangements at first were unsatis- 
factory, but in 1877 these were made efficient. by the installation of 
a perfected arrangement of boilers, The arrangement of the plants 
is, to a considerable extent, a geographical one, the smaller speci- 
mens on the benches skirting the sides being grouped together 
according to the continents of which they are natives, Tropical 
Asiatic, Tropical American, and Tropical African plants, for instance, 
being successively placed together on the benches. The larger 
plants growing in the central beds follow no very definite arrange- 
ment, but are largely grouped for convenience or effect. Such 
medicinal plants as are grown in the Palm House are scattered 
throughout the collections; many of them have already been 
enumerated in connection with the contents of the Tropical Economic 
House; but the specimens in the Palm House, owing to greater space, 
are finer, as, for instance, Myristica fragrans, Houtt.; 7heobroma 
Cacao, L., and Strophanthus hisputus, DC. 


Among the plants not already enumerated, the following yield products of 
interest to pharmacists : Areca Calechu, L., the areca-nut palm ; Carica Papaya, 
L., or papaw, from the latex of which papain is prepared ; Cocos nucifera, L., 
the cocoanut palm; Z/ais Guineensis, Jacq., whose fruits yield palm oil ; 
Eugenia caryophyliata, Thunb., whose dried flower-buds are known as 
‘cloves ;’’ Gossypium herbaceum, L., G. arboreum 1,., Old World species of 
the cotton plant, and G. Barbadense, L., the source of American cotton ; 
Hamatoxylon Campechianum, \,., or logwood; Musa sapientum, \,., the 
banana, and its variety, Paradisiaca, the plantain ; Piper angustifolium R. & 
P., whose leaves are known in commerce as “ matico,’’ and P. methysticum, 
Forst., whose rhizome is official in the Colonial and Indian Addendum of the B. P. 
under the name of ‘‘ kava-kava rhizome ;”’ Smilax ornata, Hook. f., the plant 
whose root constitutes the ‘‘Jamaica’’ sarsaparilla of the pharmacopceias ; 
Saccharum officinarum, 1,., the sugar cane; Strychnos [gnatii, Berg., and S. 
Nux vomica, 
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‘THe Temperate House.—This building consists of several dis- 
tinct divisions, as shown in the accompanying plan : 


SOUTH NORTH 
SOUTH CENTRAL 
m| 
W/NG BLOCK W/NG 
OCTACON OCTAGON 


The two octagons were completed in 1861 and the central block in 
1862. The north wing was added in 1897 and the south wing in 
1899. The principal feature of the central block is the Australian 
collection which formerly occupied the old Orangery (now Museum 
II!) and a lean-to house located immediately to the left of the present 
Succulent House. This collection was subsequently removed to the 
conservatory near the main gate, and finally deposited in the 
present building in 1862, where it has since remained. There are 
few plants of interest here that have not already been mentioned, 
but reference must be made to the collection of Aucalypti, among 
which Eucalyptus globulus, Labill., the species yielding official 
Eucalyptus oil, is represented, Qutllaja Saponaria, Molina, the 
soap-bark tree, and Olea Europea, L., of considerable size, are also 
grown in this collection. The northern octagon is used principally 
for the display of ornamental plants and the southern as an orangery. 
The north wing is devoted to the cultivation of rhododendrons and 
camellias, while the south wing, heated to a temperature intermediate 
between that of the remainder of the building and of the Palm 
House, contains numerous Mexican plants and is hence known as 
the Mexican House. It is, however, more especially of interest to 
us On account of a number of large specimens of medicinal plants 
for which its temperature is well adapted. Especially prominent 

_among these are the cinchonas and plants producing india-rubber. 


[ To be continued. 
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THE INORGANIC CHEMICALS OF THE U.S.P., VIII. 
By H. V. ARNY, PH.D. 


The request of the editor of the AMERICAN JOURNAL OF PHARMACY 
for a critique of the chemicals of the new pharmacopoeia has been 
taken up by the writer with some hesitation, since the field has been 
so thoroughly thrashed and that by such able workers. The reviews 
written by Dr. Lyons for the American Pharmaceutical Association 
and those by Professors Hinrichs and Schimpf in the November 
JouRNAL leave little to be said; so the writer can scarce do more 
than offer a few gleanings by way of personal opinions. 

In beginning, the writer desires to add his to the many voices 
raised in praise of our new standard, as it is indeed a monument to 
modern American pharmacy. Rarely has a revision brought about 
so many radical changes and, what is best, nearly every change is a 
distinct advance over the standards of a decade since. 

Quite gratifying is it to note that the revisers have viewed the 
commercial side of pharmacy in a manner that is as practical as it 
is sensible; as is most strikingly shown in the “ Purity Rubric.” 
This designates the permissible deviation from the ideal and will 
prove a decided safeguard to those retail pharmacists whose interests 
are jeopardized by overzealous Food and Drug Commissioners ; a 
safeguard more than counterbalancing any possible objection raised 
against reduction of the standard based on the fact that the average 
manufacturer is prone to live only up to the minimum requirement 
of any standard. 


ADDITIONS. 


It will be interesting to note whether Diluted Hydriodic Acid will 
keep any better than does diluted hydrobromic acid or syrup of | 
hydriodic acid. Of course, the potassium hypophosphite directed 
in the recipe is supposed to yield enough hypophosphorous acid to 
preserve the hydrogen iodide, but will it accomplish the purpose any 
better than it did in the syrup of 1890? 

Compound Solution of Chlorine is a distinct improvement over the 
chlorine water of the former pharmacopceias, as far as ease in manu- 
facture is concerned, and should answer most of the therapeutical 


_ requirements of its predecessor. 


Compound Solution of Sodium Phosphate seems a rather belated 
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recognition of an old friend, exploited far more largely ten years 
since than it is to-day, 

The substitution of Affervescent Magnesium Sulphate for the effer- 
vescent magnesium citrate of the last pharmacopeeia is scarcely an 
improvement, although the change may be appreciated by those 
who are looking for easier methods of manufacture. The change in 
method of granulating of this and all other official effervescent 
salts—softening the mass by fusion of citric acid, instead of with 
alcohol—is a distinct advance. 

While speaking of the new effervescent salts mention must be 
made of Effervescent Sodium Phosphate, which promises to be the 
most popular preparation of this class of officials. 

The introduction of Compound Syrup of Hypophosphites, similar 
to that of the last edition of the National Formulary, satisfactorily 
settles the question long vexing the retail pharmacist as to which 
of the two official and several unofficial forms of syrup of hypophos- 
phites should be dispensed on prescriptions calling for “Syr. 
Hypophos. Comp.” 


OMISSIONS. 


Most of the chemicals omitted from U.S.P., VIII, either were 
products of little value or of service only in preparing other chemicals 
no longer official or the manufacture of which is no longer given. 
Among such we might cite Barium Dioxide, used in U.S.P. 1890 . 
for making solution of hydrogen dioxide ; and Ferrous Lactate, used 
in the now unofficial syrup of hypophosphites with iron. Two 
seemingly unnecessary omissions are Sulphurated Antimony, which 
is a very popular expectorant among the French physicians of the 
South; and more particularly So/uttion of Ferric Citrate. In dis- 
pensing pharmacy, the liquid form of the slowly soluble ferric citrate 
is invaluable, and‘ while, of course, this can still be used, even though 
unofficial, its omission is unfortunate, especially since the process of 
manufacture of even ferric citrate is not given in the new pharma- 
copeeia. 

CHANGES IN NAMES. 


The conversion of the familiar names, arsenous acid and chromic 
acid into Arsentc Trioxide and Chromium Tnoxide respectively, while 
scarcely destined to become popular in prescription writing, is a step 
toward correct nomenclature. Not so, however, with the substitu- 
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tion of the clumsy titles Sodium Hydroxide, Potassium Hydroxide, 
Calcium Oxtde and Magnesium Oxide, for the simpler and equally 
distinctive terms soda, potassa, lime and magnesia, employed by 
former pharmacopceias. 

The use of the word “acid” for an acid anhydride, such as arsenic 
trioxide, zs confusing, especially to students, but no such objection 
can be raised against the use of the word “soda” for sodium 
hydrate, now that we are !earning to call the metal itself sodium. 

Imagine a physician taking the time to write out “ Liquor Sodii 
Hydroxidi 

Nor does the change of the simple Spiritus Glonoini into the 
cumbersome S/iritus Glycervits Nitratts seem very happy. 


CHANGES IN FORMUL-E. 


The reduction of chemical formule to their simplest form,such as 


Alum from K,Al, (SO,), 24H,O to KAl (SO,', 12H,O0 
Ferric Alum (NH,), Fe, (SO,), 24H,O NH,Fe (SO,), 12H,O0 
Ferric Hydrate ‘* Fe, (OH), ‘* Fe (OH), 

Ferric Chloride FeCl, 

Mercurous Chloride Hg,Cl, Hetil 

Mercurous Iodide Hg,I, ‘* HglI 


is a sacrifice of theory to simplicity, and in view of the present 
indefinite knowledge of the real molecular weights of these bodies, 
the change is perhaps for the best. 

From the pedagogic standpoint, however, the new formule are 
less easy to explain than were the old. 


CHANGES IN STRENGTH. 


Changes of this character in the new pharmacopceia have been in 
the direction of sensible acceptance of actual conditions. Thus the 
absurdly severe requirement of the U.S.P. 1890 for Chlorinated 
Lime (36 per cent. chlorine) has been lessened to 30 per cent. ; while 
the chlorine requirement for Solution of Chlorinated Soda has been 
reduced from 2-6 per cent. to 2:4 per cent. Since the recipe for the 
manufacture of the latter has been improved by increasing the amount 
of chlorinated lime employed, the process is much more feasible 
than was the impossible recipe of 1890. 

Sulphurous Acid has been reduced from 6-4 per cent. to 6 per 
cent.; Solution of Lime trom 0-16 per cent. to 0-14 per cent.; So/u- 
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tion of Ferric Chloride from 13 per cent. iron to 10 per cent. iron; 
while Syrup of Ferrous [odide has been reduced from 10 per cent. 
ferrous iodide to § per cent. ferrous iodide—this conforms with the 
recently adopted international standard. On the other hand,a few 
preparations have been increased in strength, notably, Solution of Iron 
and Ammonium Acetate, which contains about twice as much iron as 
before, and Solution of Ferric Sulphate, which has been raised from 
28-7 per cent. ferric sulphate to 36 per cent. ferric sulphate. 


CHANGES IN MANUFACTURE. 


The omission of a recipe for the manufacture of Solution of /lydro- 
gen Dioxide was a wise step, since it is scarcely sensible for the 
retailer to manufacture this and other chemicals, which can be pro- 
duced so much more satisfactorily by the large manufacturer. 

Not so, however, with the omission of the process of making the 
scale salts of tron. If the manufacture of ferric citrate was deemed 
too intricate for the retailer, the committee on revision could have 
at least retained the recipes for those scale salts made from the 
citrate and especially those containing alkaloids; it being well 
known that much of these found in commerce is deficient in strength. 
And far simpler is it for the retailer to make these than to assay 
those that he buys. ° 

The change in making Lead Plaster, {rom heating olive oil, lith- 
arge and water, to precipitation of sodium oleate with lead acetate, 
will bring forth a sigh of regret from those in charge of pharma- 
ceutical laboratories and wont to choose the making of lead plaster 
as the particular test of the pharmaceutical ability of the students. 

The committee on revision has fortunately preserved to the teacher 
the other bug-bear—Ozntment of Mercuric Nitrate—but even this 
has been made a bit simpler by substituting lard for lard oil. 

The substitution of Monohydrated Sodium Carbonate for the for- 
merly official efflorescent sodium carbonate containing ten molecules 
of water of crystallization in all preparations where sodium carbonate 
is required, is a step toward accuracy, provided the new official is as 
stable as we are told it is. There have been several statements in 
the press that the monohydrated salt is unobtainable, but this criti- 
cism is not just, since the product is now listed by several chemical 
manufacturers and that at a reasonable figure. 

With the substitution of a pure, artificial Pricipitated Manganese 
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Dioxide for the native ore recognized in the former pharmacopeceias, 
comes a recipe for its manufacture. 

The omission of the chemical processes of manufacture of solution 
of soda and solution of potassa ;—beg pardon !— Solution of Sodium 
Hydroxide and Solution of Potassium Hydromde, \eaving the recipe 
for the simple solution of stick soda or potassa in water, is a wise 
move, since very few pharmacists take the trouble to make these 
solutions by boiling the alkaline carbonates with lime. 

As the writer has already pointed out (Proceedings A. Ph. A., 
1901, p. 227) the preparation of Spirit of Ammonta by the process 
of 1890 was not feasible. 

The new pharmacopceia attempts improvement by slight altera- 
tions in the distilling apparatus; but—though scarcely fair to criti- 
cise without a trial of the new process—the writer still thinks that 
the only successful way to make this spirit is by producing the gas 
from ammonium chloride and alkali and passing this through alcohol 
under pressure. 

It is with regret that the writer notes that the impossible process 
for making Suphur Jodide, given in U.S.P., 1890, is perpetuated in 
the new pharmacopeeia, 


CHANGES IN TESTS. 


The tests of the new pharmacopeeia are in keeping with the high 
standard of the work. Modern processes are introduced wherever 
possible, volumetric assays enlarged and assays for active principles 
of crude drugs are largely augmented. 

In the domain of inorganic chemistry not so many changes have 
been made, but wherever new tests are improvements over the older 
ones, the modern test is the one accepted. 

Much space has been saved by giving details in the appendix for 
the detection of heavy metals and of arsenic by the modified Gutzeit 
test, in various chemicals, leaving necessary only a short reference 
to the tests under’ the description of each chemical in which such im- 
purities are likely to be found. This space-saving device could, it 
seems, be carried still further, There seems no good reason why 
the tests for—say chlorides—should not be elaborately discussed in 
the appendix and reference to this article placed in the description 
of every official chloride and in a similar way treat all other metal- 
lic and acidulous radicals found in official chemicals. Of course, 
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special modifications of the official test should be described under 
the official salt, where such change is necessary. 

In the same way, it seems that all tests for the most important 
impurities could be summed up in the appendix, as are now those 
for heavy metals and for arsenic, thus requiring under each chemical 
discussed bare mention of the impurities likely to be present and 
reference to the article where the test is discussed in detail, 


QUALITATIVE TESTS. 


The pharmacopceial requirements for the following chemicals have 
been reduced by the omission of those tests for impurities (stated in 
U.S.P. 1890), given below : 


CHEMICALS, IMPURITIES OMITTED. 
Prepared chalk. Magnesium, iron, barium and sulphates, 
Potassium bitartrate. Calcium, chlorides and sulphates. 
‘* carbonate. Thio-sulphates, sulphates, chlorides, cyanides 
and sulphides. 
‘** and sodium tartrate. Sulphates and chlorides. 
‘* hydroxide. Calcium, soda, sulphates, chlorides, silicates 
and nitrates. 
‘“* hypophosphite. Calcium, chlorides, sulphates and phosphates. 
jodide. Iron and sulphates, 
nitrate. Calcium, sulphates and chlorides. 
sulphates. “magnesium and ‘ 
Sodium acetate. .*..* 
“benzoate. Potassium, 
‘* bicarbonate. calcium, sulphates, chlorides, sul- 
phites and thiosulphates. 
 bisulphite. Sulphates and chlorides. 
** borate. Calcium, sulphates and chlorides. 
bromide. potassium, sulphates and moisture. 
chloride. magnesium and sulphates, 
‘* hydroxide. - chlorides, sulphates and nitrates. 
‘* ‘hypophosphite. potassium, chlorides, sulphates and 
phosphates. 
‘* iodide. Calcium, sulphates and moisture. 
‘nitrate. Potassium, calcium, magnesium, sulphates and 
chlorides. 
‘« phosphate. Potassium, hypophosphites, chlorides and sul- 
phates. 
‘* pyrophosphate. Potassium, chlorides and sulphates. 


The reduction in quality just cited is a part of the more rational 
view of the quality of chemicals which inspired the introduction of 
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the purity rubric already commented upon. It should not be 
considered as a real depreciation in quality. 

The number of cases where the quality has been raised by intro- 
duction of tests for impurities not mentioned in the old pharma- 
copoeeia is few. Among these may be cited a test for the presence 
of alum in potassium bitartrate, tests for heavy metals and arsenic in 
potassium hypophosphite, and for barium, chlorides, bromides and 
thiosulphates in potassium iodide. 

The procedure of most tests has been changed but little ; but 
among the changes may be cited the use of sulphanilic acid and 
naphthylamine acetate for detecting mérites in water, the detection of 
iodine in calcium bromide, sodium nitrate, strontium iodide and 
zinc bromide by shaking out with chloroform instead of using starch 
paste (the iodine being in both cases liberated by use of chlorine 
water), and the detection of bromine in potassium and sodium 
bromides by use of silver nitrate, instead of by liberation of the 
bromine with chlorine water, as directed in the old pharmacopeeia, 


VOLUMETRIC ASSAYS. 


Boric Acid is now estimated by titration with normal solution after 
addition of glycerin—an admirably exact method, though somewhat 
costly, since, 50 c.c. glycerin has to be used in each operation. 

Reduced Iron is no longer titrated with volumetric solution of 
potassium permanganate, but is assayed by treating it with a definite 
amount of iodine in potassium iodide solution and titrating the 
unused iodine with decinormal thiosulphate solution. 

Magnesium Oxide is assayed by mixing it with a definite amount 
ot normal sulphuric acid and titrating the unused acid with normal 
alkali. This process of acidimetry is used several times in the new 
pharmacopeeia in preference to direct titration with normal acid. 

Sodium Sulphite is now treated with a definite amount of decinor- 
mal iodine solution and the unused iodine titrated with decinormal 
thiosulphate solution until colorless—instead of direct titration with 
decinormal iodine solution and starch mucilage, as directed in the 
old pharmacopceia. 

Strontum Lodide, Zinc Iodide and Syrup of Hydriodic Acid are no 
longer titrated with decinormal silver nitrate solution in the presence 
of potassium bichromate, but are treated with a definite quantity of 
decinormal silver nitrate solution, and the excess of silver nitrate 
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titrated with decinormal potassium sulphocyanate solution; ferric 
alum being used as the indicator. 

There has been introduced an assay process for Sulphur [odide— 
titration of a potassium iodide solution with decinomal thiosulphate 
solution, starch mucilage being used as the indicator. 

The basis of acidimetry and alkalimetry has been shifted from 
the old standard of a carefully prepared normal solution of oxalic 
acid (from specially purified crystals) to a normal alkali solution, 
standardized by titrating with a solution containing a definite 
amount of potassium bitartrate, which has been carefully purified. 

As to indicators, the new pharmacopeceia shows an evident fond. 
ness for methyl orange, using it in several cases where phenol- 
phtalein is usually employed and that far more satisfactorily. While 
methyl orange may be more accurate than phenolphtalein in some 
cases and that to an eye trained to color changes, it must be admit- 
ted that for the average observer the change from orange to pink 
is so gradual that it frequently means the addition of one cubic 
centimeter of the volumetric solution to determine the end of the 
reaction. For carbonates, its use is perhaps a necessary evil, but 
its application instead of phenolphtalein in such cases as estimation 
of soda and solution of soda, and in place of rosolic acid in estima- 
tions of ammonia, seems a mistake. 

In many cases the attempt at accuracy in getting the desired 
quantity of the chemical to be tested gives rise to directions that 
when followed out can lead to naught but complex or clumsy 
processes. 

Thus in the case of acetic acid, instead of directing the weighing 
of 5°96 grammes of the acid, it is directed that 10 grammes be 
weighed, then diluted with water enough to make 100 c.c. and 
59°6 c.c. of this latter solution be employed. The only method of 
accurately measuring 59:6c.c. is by means of a burette, and as the 
average burette delivers but 50 c.c. liquid it means the filling of the 
burette twice, to say nothing of the annoyance of then getting the 
burette into commission as measurer of the volumetric alkali solution 
next to be used; for it is no exaggeration to say that few pharma- 
cists keep more than one burette on hand. Far better would it 
have been to have retained the formerly prescribed quantity—6 
grammes of acetic acid. 
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A CRITICAL REVIEW OF THE INORGANIC CHEMISTRY 
OF THE NEW UNITED STATES a 


By HENRY W. SCHIMPF. 
(Continued from page 562, December, 1905.) 
THE INORGANIC ACIDS. 


Actdum Boricum (H,BO,).—It should be not less than 99-8 per 
cent. pure. The 1890 Pharmacopceia stated that the solubility of 
boric acid in water is increased by the addition of hydrochloric acid. 
The new Pharmacopeceia, however, contradicts this statement, and 
declares that the addition of hydrochloric acid decreases the solu- 
bility, which latter statement, according to N. Herz, Zetts. Unorg. 
Chem., 33, 335, is correct. 

The tests for impurities are the same, with the exception of the 
time-limit test, for heavy metals, and the omission of tests for 
ammonia and for sodium. A Volumetric Assay Method is given. ° In 
this a solution of boric acid in water and glycerin is titrated with 
normal sodium hydroxide V. S., using phenolphthalein as indicator.! 

The Diluted Mineral Acids are all 10 per cent. in strength. Dilute 
hydrocyanic acid is 2 per cent. The strong mineral acids remain of 
the same strength, except that aromatic sulphuric acid which is 20 per 
cent. instead of 18-5 per cent., and sulphurous acid is 6 4 instead of 
6 per cent. 

Acidum Hydrocyanicum Dilutum.—The distillation method for the 
preparation of this acid, in which a solution of potassium ferrocyan- 
ide and sulphuric acid were made to react, has been dismissed, as it 
should be. Very tew, if any, retail druggists have the facilities tor 
manufacturing an article of this kind, and therefore its production is 
best left to the manufacturer. The alternate method, which was 
official, as well, in the old Pharmacopceia, and by means of which 
the extemporaneous manufacture of diluted hydrocyanic acid is 
easily accomplished, is now the official process. In this method 
silver cyanide is added to diluted hydrochloric acid, the mixture 
shaken and when the precipitate has settled the clear liquid is 


poured off: 
AgCN + HCl = AgCl + HCN. 


1Thomson, J. S. C. I., xii, 432, finds that the addition of 30 per cent. or more 
of glycerin in this assay increases the susceptibility of phenolphthalein in 
titrating boric acid. 
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The old assay method, in which the acid is mixed with magnesia 
and water and titrated to the point where the indicator (potassium 
chromate) produces a red tint, is replaced by the better method of 
W. J. Sharwood, which is a modification of Denige’s, 

In this method 5 grammes of diluted hydrocyanic acid are diluted 
with distilled water to measure 50c.c. Then 26.9c.c. of this solution, 
after the addition of 5 c.c. of ammonia water and 3 drops of potas- 
siurn iodide T. S. are titrated with tenth-normal silver nitrate V. S., 
until a slight permanent precipitate occurs. The ammonia water 
and potassium iodide in this process act as indicator. 

The reactions may be expressed thus: 


(1) 2NH,CN + AgNO, = NH,Ag(CN), + NH,NO, 
(2) NH,Ag(CN), + AgNO, = NH,HO, + 2AgCN 
(3) KI + AgNO, = KNO, + Agl 


The silver nitrate forms with the cyanide a double salt which is 
soluble, no precipitate occurring until after all of the cyanide has 
entered into combination as the double salt; then the further addi- 
tion of silver nitrate decomposes the double salt, and a precipitate 
of silver cyanide occurs. Inthe presence of ammonia water, how- 
ever, as in the above assay, the precipitation of silver cyanide is 
prevented, but the iodide is now (not before) acted upon by the 
silver solution and a precipitate of silver iodide occurs, which very 
delicately indicates the end reaction. As regards the other mineral 
acids very few changes are noted. 

Bettendorf’s test for arsenic is replaced in every instance by the 
modified Gutzeit’s test, and the sulphide method of testing for 
metals as impurities is replaced by the “time-limit test.” The 
volumetric assay is modified. Instead of a definite weight of the 
acid being taken for analysis, it is directed in most cases to take 
3 c.c. in a stoppered weighing bottle and weigh accurately; the 
standard solution used is normal potassium hydroxide, and, except 
in the case of phosphoric acid, methyl orange is the indicator; in 
this case phenolphthalein is used. 

For the detection of free Chlorine or Bromine in hydrochloric acid, 
it is recommended to dilute 1 c.c. of the acid with 5 c.c. of water 
and add 1 c.c. of potassium iodide T.S. and 1 c.c. of chloroform, 
then to shake the mixture and note if the chloroform showsa violet 
coloration. This test replaces the old and less reliable zinc-iodide 
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starch T.S. No test for copper as an impurity is given. Under 
sulphuric acid a test for selenium is given. 

The volumetric assay process for aromatic sulphuric acid is one 
of residual titration. A measured excess of normal potassium 
hydroxide V.S. is taken and retitrated with normal sulphuric acid. 

The preparation of Actdum Sulphurosum is the same as before. 
It differs only in a slight detail, which is that the distilled water into 
which the gas (SO,) is passed is kept at a temperature of 10° C. or 
below, by surrounding the containing flask with ice. The gas is 
then completely absorbed and the use of an additional flask con- 
taining sodium carbonate solution to take up the excess of the gas 
is not needed. 

The Assay of Sulphurous Actd.—Of this acid 2 c.c. are measured 
into a stoppered weighing bottle and accurately weighed. A meas- 
ured excess of tenth-normal iodine V.S. is then added and after 
five minutes’ standing the mixture is titrated with tenth-normal 
sodium thiosulphate until decolorized. This is a much more satis- 
factory way than the old one of direct titration with the iodine V. S. 
and starch as indicator. 


ALUMINUM SALTS. 


Alumen should contain not less than 99°5 per cent. of pure alumi- 
num and potassium sulphate. The chemical formula is given as 
AIK(SO,), + 12H,O instead of Al,K,(SO,), + 24H,O. 

Alumen Exsiccatum should contain not less than 99 per cent. of 
the pure anhydrous salt. 

Alumini Sulphas, A\,(SO,), + 16H,O, should contain not less than 
99°5 per cent. of the pure salt. 

Ammonium Salts——The chemical formula for ammonii carbonas is 
given as C,H,,N,O,, (the atoms being grouped) instead of the elon- 
gated NH,HCO,, NH,NH,CO,; the latter is, however, the better 
way of writing the formula, in that it shows the constitution of the 
commercial salt more readily to be a mixture of Ammonium Bicarb- 
onate and Carbamate. The salt should contain 97 per cent. of the 
above mixture, and should yield not less than 31°58 per cent. of 
ammonia gas. For the assay, the residual titration process is em- 
ployed, litmus being employed as indicator instead of rosolic acid. 
The other ammonium salts are as before. . 

. Antimonu et Potassti Tartras is the only official salt of antimony. 
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There are a few minor changes in the tests. The tannic acid test is 
given, the introduction of which is a good one, in that it reminds 
one of the fact that tannic acid is an antidote to antimony. The 
volumetric assay is slightly though advantageously modified. The 
salt should contain not less than 99°5 per cent. of pure salt, against 
100 per cent. in the old U.S.P. 

Aqua Ammonie,;—The volumetric assay directs 3 c.c. of ammonia 
water be accurately weighed in a weighing bottle, 50 c.c. of distilled 
water added and then titrated with normal sulphuric acid V. S., 
using litmus or methyl orange as indicator, In the old process 
rosolic acid was used. 

Aqua Hydrogentit Diostat.—As previously stated, no official pro- 
cess for the preparation of this compound is given. There is no 
important change either in the tests for identity or impurities or in 
the assay process. The explicit directions given in the old Phar- 
macopoeia as regards the expressing of the results of the analysis in 
grammes of absolute hydrogen dioxide and grammes and volume of 
available oxygen are omitted. 

Silver Salts Outside of those previously noted there are no im- 
portant changes in the silver salts. An improvement in the method 
of assaying is, however, worth noting. In this the silver salt, dis- 
solved in a prescribed quantity of distilled water (not “ water” as 
before), is treated with a measured excess of tenth-normal sodium 
chloride V. S., and, after the addition of 3 drops of potassium 
chromate, titrated with tenth-normal silver nitrate V.S., to a perma. 
nent red color. In the old Pharmacopeeia the silver salt was titrated 
with the sodium chloride V.S., until complete precipitation resulted. 
The proper performance o° this required that the precipitate be 
allowed to settle after each addition of the sodium chloride solution 
in order that one could see if its further addition produced any more 
precipitate ; thus much time was consumed in waiting. 

Auri et Sodit Chloridum—tThe gravimetric assay process of the 
old Pharmacopeeia is replaced by a new process, which latter depends 
upon reducing the gold to the metallic state by boiling its alkaline 
solution with hydrogen dioxide, and weighing the resulting precipi- 
tate after washing and ignition. 

Bismuth Salts—There are two new bismuth salts—the subgallate 
and the subsalicylate. The bismuth salts are assayed gravimetrically 
by reduction to bismuth oxide. The presence of arsenic as an im- 
purity is detected by Bettendorf’s test. 


22 Inorganic Chemistry of the U.S.P.  {A™, jour. Pharm. 


Calcium Salts—A definite standard of purity is assigned in the 
case of each, but no assay process is given except in the cases of 
calx chlorinata and of calx sulphurata. The latter is described as 
in the old Pharmacopceia as “a mixture containing at least 60 per 
cent. of calcium sulphide (CaS) together with unchanged calcium 
sulphate (CaSO,) and carbon in varying proportions.” The new 
process appears to be more satisfactory. 

Creta Preparata is described as native calcium carbonate, freed 
from most of its impurities by elutriation. It is also described as 
being insoluble in water and in alcohol but soluble in acetic, nitric, 
or hydrochloric acids with copious effervescence, leaving not more 
than a “rifling residue. When heated to full redness it gradually 
loses carbon dioxide and is converted into calcium oxide. Thus a 
very indefinite purity standard is given, “trifling residue” is a 
relative amount of residue, and may mean more or less. Fufther 
than above quoted, no tests for identity or for presence of probable 
impurities are assigned. In view of the fact that Creta przparata is 
largely used internally and enters into Hydrargyrum cum creta and 
Pulvis creta compositus, definite tests for impurities as were given 
in the U.S.P. of 1890 should have been continued. Tests for mag- 
nesium, iron, sulphate, and barium were given in the 1890 Pharma- 
copeeia. 

Cerium Oxalate.—This salt, although still prescribed, has lost favor 
to a considerable extent because of its unreliable medicinal action. 
The commercial salt is not pure cerium oxalate, in fact, the Pharma- 
copeeia describes it as consisting chiefly of a mixture of the oxalates 
of cerium, didymium and lanthanum, and of other rare earths, 
No standard of purity is assigned, but numerous tests for impurities 
are given. The chemical formula, Ce(C,O,), + 9H,O, which was 
given in the 1890 Pharmacopeeia has been very properly omitted. 

Cupri Sulphas is the only official copper salt. It should contain 
not less than 99:5 per cent. of the pure salt. 

Iron Salts.—Ferri iodidum saccharatum, ferri lactas and ferri 
valerianas, also the liquors ferri acetatis, citratis, and nitratis have 
been dismissed. 

Fern: Chloridum should contain 22 per cent. as against 20 per 
cent. of metallic iron in the form of chloride, the chemical formula 
is (perhaps accidentally) omitted, though we find it under Liquor 
ferri chloridi. The latter is prepared in the same manner as before, 
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‘but is 3 per cent. stronger in the 1890 U.S.P. than in the present. 
The ferric chloride in the present Pharmacopceia is obtained by 
evaporation of the liquor. -The: volumetric assay is the same as 
before except that instead of weighing for analysis 0:56 gramme of 
the salt I gramme is taken, dissolved in 100 c.c. of water and 55.5 
c.c. of this solution taken for analysis. 

No method for the preparation of any of the scale salts is given. 

Ferri et ammonii sulphas has the formula FeNH,(SO,), + 12H,O. 

Ferrum Reductum.—A new assay method for this substance has 
been introduced. Inthe method of the old pharmacopceias mercuric 
chloride was digested with a weighed quantity of the reduced iron. 
This converted the iron into ferrous chloride, and was then titrated 
with decinormal potassium permanganate V. S. to permanent red 
color. To confirm the assay it was recommended to decolorize the 
solution with a few drops of alcohol, then to add 1 gramme of 
potassium iodide and digest for half an hour, cool and titrate with 
decinormal sodium thiosulphate in presence of starch as an indicator. 
This method gave very satisfactory results, but the new official 
method which was devised by E. Schmidt (Proc. Soc. German Natu- 
ralists and Physicians, September, 1897) and which is official in 
the new German Pharmacopeeia, is considered the most reliable and 
up-to-date. 

The New Assay Method is as follows: A definite weight of pure 
iodine, say 2-6 grammes is introduced into a flask with 6 c.c. of 
water, 2 grammes of potassium iodide, and 0:555 gramme of reduced 
iron; the flask is securely stoppered and set aside for one hour. 
Then water is added to make 100 c.c. Of this solution 25 c.c. is 
taken and titrated with tenth-normal sodium thiosulphate V. S., until 
a brown color is discharged, and the calculation made. 

The iodine reacts with the pure iron, forming ferrous iodide as per 
equation Fe + 2] = Fel,, but does not react with the iron oxide 
present. The uncombined iodine is then found by titration with 
the thiosulphate V. S. and from this it is easy to calculate the 
quantity of iodine which combined with the iron present (251-8 
grammes of iodine represent 55:5 grammes of iron). 

Reduced iron should contain not less than 90 per cent. of pure 
metallic iron. Directions for detecting limit of sulphide and for 
arsenic are given; the modified Gutzeit’s test for the latter being 
employed. 
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Mercury Salts—Definite purity standards are assigned in each 
case, but no assay method is given. 

In the case of Hydrargyri Chloridum Mite a new test: for the pres- 
ence of mercuric chloride is recommended, namely, 2 grammes of 
the mild chloride are shaken with 20 c.c. of ether, filtered, the 
filtrate evaporated, distilied water added, and the solution tested first - 
with silver nitrate T. S., and then another portion with ammonium 
sulphide T.S. This test depends upon the solubility of mercuric 
chloride in ether, and the insolubility of the mild chloride in the 
same menstruum. The test for mercuric chloride in calomel, given 
in the old Pharmacopceia, depended upon dissolving it out with 
water or alcohol, and treating the solution with hydrogen sulphide 
T. S., or silver nitrate T.S. The new test isa much more delicate 
one. The detection of other soluble impurities is, however, a much 
more complicated procedure than was the old, and its results prob- 
ably not more reliable, Arsenic is tested for by the modified 
Gutzeit’s test. 

Liguor Calcts is assayed by titration with tenth-normal sulphuric 
acid V, S.. instead of as before with decinormal oxalic acid V. S. 

Liquor Ferri Chleridi now should contain 29 per cent. of the aniiy- 
drous salt (FeCl), corresponding to 10 per cent. of metallic iron, 
while formerly it contained 37-8 per cent. of the anhydrous salt, 
corresponding to 629 per cent. of the cfystallized salt, or to about 
13 per cent. of metallic iron. The method of preparation is the same 
as before, but smaller quantities of the substances are taken. 

Liquor Ferri et Ammonu Acetatis contains double the former 
quantities of the ferric chloride and diluted acetic acid and 2% times 
as much of solution of ammonium acetate. 

Liquor Plumli Subacetatis.—This solution is of the same strength 
as before, though 10 grammes more of each of the ingredients are 
taken. The old assay method was one of direct titration with nor- 
mal sulphuric acid V. S., using methyl orange as an indicator. 
This assay could be quickly made, and the results were sufficiently 
accurate for a substance which is used almost entirely for external 
application. The new method, while more scientific and of greater 
accuracy when performed by one accustomed to such work, is, how- 
ever, entirely too cumbersome for use by the pharmacist in assaying a 
solution in which a trace more or less of the active ingredient would 
be of no moment. The assay directions are, if 10 grainmes of the 
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solution be diluted with previously boiled distilled water to measure 
100 c.c. and 136 c.c. of this solution be added to 35 c.c. of tenth- 
normal oxalic acid V.S., contained in a graduated cylinder, and, 
after thoroughly shaking, the mixture be diluted with distilled water 
to measure 50 c.c. Then after shaking again and the precipitate has 
settled, 10 c.c. of the clear solution, after diluting with about 50 c.c. 
of water and adding 5 c.c. of sulphuric acid, should require not more 
than 2 c.c. of tenth-normal potassium permanganate V. S. to pro- 
duce a permanent pink tint. This method is that of Hempel, and 
depends upon precipitating the lead as oxalate, using a measured 
excess of standard oxalic acid solution. Then after acidulating with 
sulphuric acid, titrating for the excess of oxalic acid with standard 
permanganate solution. By deducting the quantity of tenth-normal 
permanganate solution required from the quantity of tenth-normal 
oxalic acid V.S. taken, the quantity of the latter, which reacted 
with the lead, is obtained, and by a calculation the weight of lead 
subacetate present is found. 
The reactions involved are illustrated by the equations : 


(1) (C,H,O.) + 2H,C,O, 2H,O = 2PbC,O, + 2HC,H,O, 
3H,O. 

(2) 5H,C,O, + 3H,SO, + 2KMnO, = K,SO, + 2MnSO, + 
10CO, + 8H,O. 


Liquor Potassu Arsenitis is assayed as before, except that the solu- 
tion instead of being boiled with the sodium bicarbonate is slightly 
acidified with diluted hydrochloric acid and then made alkaline with 
sodium bicarbonate before titrating with the standard iodine V.S. 
Starch is not employed as indicator. 

Lithium Salts—Definite standards of purity are given in each 
case, as well as sufficient and satisfactory tests for the detection of 
possible impurities. 

The benzoate and salicylate are assayed by isis ts in a porcelain 
crucible, together with some powdered anhydrous ammonium sul- 
phate and the residue weighed. These salts were formerly ignited 
and the residue, consisting of lithium carbonate and carbon, dis- 
solved in water and titrated with normal sulphuric acid V.S. The 
results by this volumetric method were usually a little too low. 
The new method may prove more satisfactory. The same volu- 
metric method was formerly also employed in the assay of the 
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citrate, but was likewise discarded, and a gravimetric method, de- 
pending upon the conversion of lithium sulphate, is introduced. 

Lithium Carbonate is assayed by residual titration; 0-5 gramme 
of the salt are dissolved in 20 c.c. of normal sulphuric acid V. S., 
and the resulting solution titrated with normal potassium hydroxide 
V.S.; not more than 6.6 c.c. should be required, methyl orange 
being employed as indicator. In the old Pharmacopoeia the assay 
was a direct titration with normal sulphuric acid V.S.. The new 
method is certainly the better one for this as well as for all other 
soluble carbonates. 

Lithium Bromide is assayed in the same manner as it formerly 
was, the only difference being that instead of weighing 0-5 gramme 
of the salt and dissolving it in 20 c.c, of water; I gramme is dis- 
solved in sufficient distilled water to make 100 c.c., and of this solu- 
tion 20 c.c. (representing 0:2 gramme of the salt) are taken for 
analysis. The titration is done with tenth-normal silver nitrate 
V. S., potassium chromate being used as indicator. 

Magnesium Salts —Magnesa Oxidum and Magnesii Oxidum 
Ponderosum have been discussed earlier in this article; Magnesi 
Carbonas is approximately (MgCO,), Mg (OH), + 5H,O. It should 
yield upon ignition not less than 40 per cent. of residue, of which 
not less than 96 per cent. should consist of pure magnesium oxide. 

Theoretically, 482-26 grammes of the official magnesii carbonas 
should yield upon ignition 200°3 grammes of magnesium oxide. . 
That means that I gramme of the carbonate should yield 0-407 
gramme of the oxide. The U.S.P. requirement is that I gramme 
should yield when ignited 0-40 gramme of residue. It is further 
directed in the newly introduced assay that 0-400 gramme of recently 
ignited and cooled magnesium carbonate (2. ¢., 0-400 gramme of 
MgO) be dissolved in 25 c.c. of normal sulphuric acid V. S. and the 
solution titrated with normal potassium hydroxide V. S.; not more 
than 5.8 c.c. of the latter should be required for neutralization, 
methyl orange being used as the indicator. The quantity of normal 
potassium hydroxide solution used is deducted from the 25 c.c. of 
normal sulphuric acid V.S. added, leaving 19:2 cc., which is the 
quantity of normal sulphuric acid V.S. which went into combina- 
tion with the 0-400 gramme magnesium oxide taken for analysis; 
each cubic centimetre of the acid V. S. representing 5 per cent., or 
0°02 gramme, of pure magnesium oxide. The equation is: 
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MgO + H,SO, = MgSO, + H,O. 
2) 40°06 2)98. 
20:03 49 = 1000 c.c. normal V. S. 
02003 gramme I “ “ “ 


Magnes Sulphas should contain not less than 99:7 per cent. of 
pure magnesium sulphate (SO,O,Mg + 7H,O); no method for 
assaying is given. Tests for limit of sodium and for chloride have 
been discarded. The time-limit test for heavy metals and modi- 
fied Gutzeit’s test for arsenic are used. 

Lead Salts—Very few and minor changes are noted. The test 
for presence of nitrate in Plumb: [odidum is a decided improvement 
upon the old test. Inthe present test I gramme of the salt is heated 
with 5 c.c. of water, the liquid filtered into a test-tube of the capacity 
of 40 c.c., § c.c. of potassium hydroxide T.S. are added and 0-2 
gramme aluminum wire introduced. Then a pledget of purified 
cotton is inserted in the upper part of the test-tube, and a piece of 
moistened red litmus paper placed over the mouth of the tube. The 
tube is now heated ona water-bath for fifteen minutes. No blue 
coloration of the paper should be discernible. 

Potassium Salts —Definite standards of purity are assigned in each 
case, The assay processes are practically the same as in the old 
Pharmacopeeia, though slightly modified ; half-normal sulphuric acid 
V. S. being employed for neutralization instead of the normal acid 
solution. Potassium cyanide is assayed by a new method, z. ¢., that 
described under acidum hydrocyanicum. As regards the tests for 
identity it is noted that sodium cobaltic nitrite T. S. has been dis- 
carded as a test for potassium, and sodium bitartrate T. S. and 
tartaric acid are used instead. The only exceptions are in the cases 
of potassium bitartrate and potassium cyanide, in which sodium 
cobaltic nitrite are still used, and in the case of Rochelle salt in 
which acetic acid is employed to precipitate the potassium as bitar- 
trate. In the case of potassium chlorate, platinic chloride T. S. is 
used in addition to the tartaric acid T.S. The reaction to litmus 
paper is stated in the case of the potassium salts as being alkaline 
or feebly alkaline, potassium bitartrate is acid, and several of the 
salts are neutral. 

As to the tests for impurities, “the time-limit test for heavy 
metals”’ is recommended in most cases, instead of the old sulphide 
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test ; and, strange to say, tests for chlorides, sulphates and for sodium 
are omitted in nearly every instance. The other tests for impurities 
remain about the same as before. 

Potassium hypophosphite is headed with a precaution notice 
against triturating or heating the salt with nitrates, chlorates or 
other oxidizing agents. 

Potassii citras effervescence is differently prepared than formerly. 
See the Pharmacopceia. 

Sodium Salts—Very few changes are noted in the sodium salts, 
aside from those spoken of earlier in this review. Definite stand- 
ards of purity are assigned in the case of each salt. The assay 
processes given are mostly the same as before; the exceptions being 
sodium hypophosphite, in which the assay is omitted; sodium 
sulphite, sodium bisulphite, and sodium nitrite described below. 

As regards the tests for impurities no remarkable changes are 
noticed, except that as in the potassium salts, the tests for chloride, 
sulphate and calcium are omitted. The “<time-limit test for heavy 
metals” is employed except in sodium chlorate, in which the am. 
monium sulphide test is used. Arsenic is detected by the “ modified 
Gutzeit’s test.” 

A new assay process for Sodu# Nitris is introduced to replace the 

.gasometric method of the old Pharmacopceia. In the performance 
of the latter method a nitrometer was required, and inasmuch as 
this instrument is rarely found in drug stores, the assay was seldom 
made by the pharmacist. The new method is altogether a volumetric 
one, and the assay can be accomplished readily and without the use 
of any unusual instruments. It depends upon the reaction between 
sodium nitrite and potassium permanganate in the presence of sul-. 
phuric acid. The nitrite is oxidized to nitrate and the permanganate 
decomposed as the equation shows: 


5NaNO, + 2KMnO, + 3H,SO, = 5NaNO, + K.,SO, + 2MnSO, + 
3H,O 


In detail the process is as follows: Thirty c.c. of tenth-normal 
potassium permanganate V. S. are diluted with about 150 c.c. of 
distilled water. Then 5 c.c. of sulphuric acid and 10 c.c. of a solu- 
tion containing O-I gramme of sodium nitrite are added; the liquid 
is then warmed to 104° F. and allowed to stand for five minutes. 
It is then titrated with tenth-normaal oxalic acid V. S. until decolor- 
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ized. Not more than 3-75 c.c. should be required. This amount 
deducted from the 30 c.c. of permanganate V. S. added, gives the 
quantity of the latter which was decomposed by the 0-1 gramme of 
sodium nitrate taken. Each cubic centimeter represents 0:0034285 
gramme of pure sodium nitrite. 


Example: 30CC. —375 cc. = 26-25 c.c. 
26:25 c.c. X 00034285 = 00899 + gramme. 
00899 xX 100 = 89°9 per cent. 


Ol 


The Assay ot Sodu Sulphis is changed as to the manipulation. 
In the old Pharmacopceia a weighed quantity of the salt dissolved 
in water was titrated direct with decinormal iodine V. S., using 
starch as the indicator. The new procedure is a great improvement 
upon this. In it the sodium sulphite in fine powder is added to 
50 c.c. of tenth normal iodine V. S. contained in a glass-stoppered 
bottle of about 100 c.c. capacity. After standing for about one hour 
with frequent shaking, the mixture is titrated with tenth-normal 
sodium thiosulphate to discharge of color. 

The Assay of Sodu Bisulphis is the same as above. 

Salts —The lactate has been replaced by the salicylate. 
The bromide and iodide are still official. 

The starch test for iodide, in strontium bromide is replaced by the 
chloroform head test, and the “ time-limit test for heavy metals” 
takes the place of the sulphide test. The presence of barium (be- 
cause of its poisonous nature) as an impurity in strontium salts is 
very important to detect. The new test is a decided improvement 
over the old one. The tests for identity are the same as before. 
The assay of strontium iodide is a residual titration process (that of 
Volhard). The iodide is treated with measured excess of tenth. 
normal silver nitrate V.S., the mixture acidified with nitric acid 
and titrated with tenth-normal potassium sulphocyanate V. S., using 
ferric ammonium sulphate as indicator. 

Zinc Salts —No remarkable changes are observed, except that 
zinci phenolsulphonas and zinci stearas have been added; that zinci 
phosphidum has been dismissed ; and that zinci valerianas is now 
called zinci valeras. 
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THE EIGHTH DECENNIAL REVISION OF THE U.S. PHAR- 
MACOPCEIA FROM A PHYSICIAN’S STANDPOINT. 


By M. CLAYTON THRUSH, PH.M., M.D. 


Instructor in Pharmacology and Therapeutics, Medico-Chirurgical College, 
Philadelphia. 


The United States Pharmacopceia of 1900, more properly termed 
the Eighth Decennial Revision, became the official standard on Sep. 
tember I, 1905. 

The present revision has been the most thorough that has ever 
been attempted, and more time has elapsed than ever before in its 
preparation. 

For one to attempt to review all the important changes as viewed 
by the physician, would be futile in the short time allotted in a 
meeting of this kind, and I shall endeavor merely to consider some 
of the more important changes. 

One hundred and seventeen articles have been added and 107 
dismissed and the strength of a number of important preparations 
has been altered, yet how many physicians and pharmacists through- 
out the United States to-day are familiar with these changes, not- 
withstanding that over two and a half months have elapsed since its 
recognition as the official standard ? 

In order to speak authoritatively on this subject, I have inquired 
of a number of pharmacists as to what extent the physicians are 
prescribing the new official preparations; and the answer has been 
in every instance, that they have not received any prescription in 
which the new nomenclature or preparations were used, with a few 
minor exceptions. Now where is the trouble? To keep pharma- 
cists and physicians ignorant of what is being done, and then sud- 
denly project upon them innumerable changes, many of them 
radical, some of them dangerous and nearly all of them important, 
is to cause them an embarrassment which is as great as it is un- 
necessary. Why come upon them with the unexpectedness of the 
thunder-clap? Why drive them into consternation and almost 
paralysis when it would be so easy to prepare them for what is 
coming ? 

At best it is a slow process for a huge pharmaceutical and medical 
body to adapt itself to pronounced changes, and we may now expect 
more or less confusing and many amazing if not dangerous mistakes 
for a year or two, or perhaps longer, until the process of adaptation 
has been fairly completed. It takes the pharmacist some time to 
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learn the changes himself; he must also do much of the work of 
apprising the physicians of them; he has to modify his own stock 
of medicaments and suffer much inconvenience if not actual loss; he 


is compelled to skip with agility between the old and the new phar- — 


macopeeias until his physicians have adapted themselves thoroughly 
to the change. I do not believe that 1 per cent. of the physicians 
throughout this country to-day are ordering the new preparations, 
and but few pharmacists have them in stock. Allow me to illus- 
trate. A week ago I gave a woman a note to go to the drug store 
and purchase 10 cents’ worth of liquor antisepticus for a mouth 
wash, and she tried four of our leading drug stores and they all 
stated that they had never heard of such a thing, yet these gentle- 
men pose as progressive, up-to-date pharmacists. i 

A prescription of mine for liquor cresolis compositus was taken 
to another drug store a few days ago, and to my surprise the druggist 
did not have any in stock, yet the Pharmacopceia has been operative 
for over two months. In another prescription compound tincture of 
gambir was ordered, and later in the day the pharmacist telephoned 
to find out what this ingredient in my prescription was, and where 
he could obtain it, as he had not the remotest idea as to what it was. 

These pharmacists are college graduates. Surely they have not 
obeyed the precepts taught here within this noble institution, and 
if other physicians, who have been ordering these preparations, 
have had similar experiences, they will certainly not feel inclined to 
prescribe them. 

It is your duty as active and energetic pharmacists to familiarize 
yourself with the new Pharmacopeeia, and make up the new prepa- 
rations and present the physicians in your locality with samples of 
the same, with an explanatory note in regard to each of them. 
Druggists all over the country have shown commendable enterprise 
in issuing circulars and booklets to the physicians in their territories, 
explaining and describing the important changes. I trust that you 
are doing the same. To my mind these two suggestions are the 
true remedy to the present attitude of the medical profession towards 
the new Pharmacopceia. 

Let us now consider the important changes -as | viewed from the 
physician’s standpoint. 

Under Medicated Waters, aqua hamamelidis has been added, which 
will prove of great value, as it contains 15 per cent. of alcohol, 
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whilst a number of the so-called distilled extracts of witch hazel on 
the market contain only 3 to 5 per cent. of alcohol. 


Under the J/ufustons, one has been dismissed, viz., infusion of 


cinchona, which was rarely prescribed, hence a wise dismissal. 

The remaining Decoctions have been dismissed, and may they ever 
rest in peace, as they merely occupied space in the Pharmacopceia. 

Four important Solid Extracts have been added, two being used 
quite extensively (cascara and sumbul), whilst ten have been dropped, 
none of which were prescribed to any extent. The important class 
of Fiutdextracts has been decreased by three, thirteen added and six. 
teen dismissed, and the list as a whole will be commended. The 
term “ flutdextractum” as one word is an important change in nom- 
enclature, which is only of advantage in separating the solid and 
fluidextracts in the pharmacopeeia, and it is of no particular advan. 
tage to the prescriber, unless he is careless about using the term 
“fluidum ” after the name of the drug. The group Syrups has been 
wisely altered. The compound syrup of the hypophosphites will be 
hailed with delight, and it will supplant a number of proprietary 
preparations of similar composition. Syrups of garlic, althea and 
raspberry have been dropped, as they all ferment readily, and the 
syrup of the hypophosphites with izon is an unnecessary preparation. 

Three Zinctures have been added, one of which, compound tinc. 
ture of gambir, has been added to supplant the compound tincture 
of catechu, as this drug has been of variable composition, and often 
substituted. The eleven dismissed were all but comparatively little 
used, 

Under the Medicated Wines, wine of coca will be extensively used, 
whilst wine of colchicum root, though largely prescribed, can be 
easily dispensed with, as the wine of the seed has an identical action. 


Two important Ffzirs have been added and one dismissed. | 


Elixir adjuvans, as the name implies, is an adjuvant or vehicle, 
whilst the elixir of iron, quinine and strychnine phosphates is a most 
valuable tonic combination, and one of the most commonly used 
preparations in the pharmacopceia, and it should have been official 
ten years ago. The elixir of phosphorus has been properly dis- 
carded, as it was an undesirable preparation. 

The list of Hyulsions has been wisely enhanced by the addition of 
two new emulsions containing cod-liver oil—the one plain and the 
other containing the hypophosphites, as there have been innumer- 
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able preparations on the market containing cod-liver oil, and so 
many of these were of little therapeutic value. The great advantage 
of all pharmacopeeial preparations over similar proprietaries is that 
the physician is assured of a preparation of uniform and definite 
strength, and one of which the exact composition (including vehicle’ 
and flavoring) is known; this latter is of particular importance, as 
so many proprietaries give the active ingredients, but not the 
vehicle, which is often designated as “ aromatics,” and it is often 
important to know the latter, especially in certain gastric disturb- 
ances. The emulsion of oil of turpentine is likewise a good ad- 
dition, and will be generally accepted. Emulsion of ammoniac has 
been placed on the “ dump heap,” and deservedly so. 

The Ltnzments have only been affected by dismissing compound 
mustard liniment, which was rarely prescribed. 

The number of official Glycerites remains constant, as the glycer- 
ite of iron, quinine and strychnine phosphates has been added, this 
being similar to the elixir, but more concentrated, and now used to 
prepare the official syrup. The glycerite of the yolk of egg has been 
dismissed. It is unfortunate that the Revision Committee did not 
add an official pill containing iron, quinine and strychnine phos. 
phates, as they are popularly prescribed in this form, owing to the 
marked bitter taste of the liquid preparations. 

The Sperits have been reduced by five, four of which were used for 
flavoring and one (spirit of phosphorus) was rarely used medicinally. 

The number of official Liguors remains the same by the addition 

_and dismissal of four. The four dismissed had but little application 
(the acetate, citrate and nitrate of iron and the sodium silicate) ; all 
of these were rarely used, and supplanted by better preparations. 

Of those added all are important. Liquor antisepticus resembles 
the Listerine ciass and kindred antiseptic solutions, and should have 
a large demand, as it is less expensive. The compound solution of 
cresol should likewise come into popular favor as an antiseptic for 
douches and irrigations, having the same application as creolin and 
lysol, and it would not be amiss to call your attention to a feature 
of this preparation which should have been noted by the Revision 
Committee, viz., that when the ingredients are mixed this prepara- 
tion should stand at least two weeks before being used, or heat 
used after mixing, as it requires either of these procedures to com- 

- plete the saponification between the potassium hydroxide, linseed oil 
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and cresol. Otherwise the preparation will be too irritating in its 
action, owing to the free cresol present. The solution of formalde- 
hyde is a valuable disinfectant solution, and the concentrated solu. 
tion of sodium phosphate will have an extensive application. 

Three new Ofeates have been added, being solutions of the respec- 
tive alkaloids atropine, cocaine and quinine in oleic acid, and their 
use should be encouraged, as they are readily absorbed by the skin. 
Oleate of zinc has been discarded, as the ointment is chiefly used. 

The number of official Pid/is has been reduced by one, and all three 
of those dismissed were rarely ordered, whilst the two new formulas 

_ are valuable combinations, and will have extensive use, the one con- 
taining aloin, belladonna and strychnine with ipecac, the other 
_podophyllum, belladonna and capsicum. It is unfortunate that the 
popular aloin, belladonna and strychnine with cascara was not like- 
wise added. 

Mass of copaiba has been dismissed, a good riddance from the. 
pharmacopeeia. 

The official powders remain the same in number, as antimonial 
powder has been dismissed, whilst the compound acetanilid powder 
has been added. This will at once be recognized as a substitute for 
the hundreds of proprietary “ headache powders” on the market, 
some of which are quite dangerous in character, and almost daily the 
lay press records cases of sudden death from their indiscriminate use. 

Under the group 7Zroches, only one addition—troches of gambir, 
and seven have been dismissed. If the Committee had only dis- 
carded the remaining nine official troches they would have rendered 
a good service, as they are rarely ever used. 

Under the Ointment group four have been added, two of which 
will be valuable, viz., ointment of boric acid and zinc stearate. 
A diluted mercurial ointment one third weaker than the present one 
was entirely unnecessary. The three dismissed were but little used. 

Six less official Plasters, and this must be commended, as the art of 
plaster making is practically a lost art with the pharmacist, as they — 
can be prepared more economically by machinery. Adhesive plas- 
ter has been added, as it is largely used in surgical work. 

Only one official Char/a remains, the charta potassii nitratis 
being omitted. 

Five Volatile O1:s were discarded and all wisely, three being used 
exclusively in perfumery. The official volatile oils are now required 
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to be of acertain definite strength as determined by assay. This 
was a wise measure and one that will be approved by all. 

Four new Fats have been added and one dismissed. Pure wool 
fat without the addition of water is preferable in certain combina- 
tions. Paraffin will be used to “stiffen” ointments and cerates. 
White petrolatum is of especial value, in ointments where a pure Wase 
is required. Compound resin cerate, or Deshler’s salve, certainly 
deserves admission from the standpoint of popularity if nothing 
more. 

Under the Ferments, malt and an extract of malt have been 
added, whilst saccharated pepsin has been dropped. 

Resin of copaiba has been dismissed, as the oleoresin is more 
desirable, , 

Strophanthin and picrotoxin represent the change in neutral princt- 
ples, the former being quite Zozic it pure. Dose is 5}, grain. The 
latter has been dismissed. 

A number of important Volatile Liquids have been added, whilst 
deodorized alcohol has been dismissed, as its important use was in 
perfumery. 

The important group of A/kaloids has been increased by nine, 
three being dismissed, and all these being alkaloids from cinchona. 
These alkaloids are all of decided value, and should have an exten. 
sive use. Scopolamine hydrobromide is becoming greatly used in 
producing anesthesia, and is usually combined with morphine. 

Four new Acids have been added and one dismissed (crude car- 
bolic acid), and those added are all desirable preparations. 

Four new Animal Products have been added and two of but little 
value dismissed. The desiccated suprarenal and thyroid glands, 
being often used, will have a demand. 

Under the Crude Drug schedule, ten have been added and thirty- 
seven have been dismissed. Berberis, gambir, sabal and scopola 
are the new crude drugs with which we should all be familiar. 

A new class has been added, represented at present by one mem- 
ber, viz., the Serums. Serum antidiphthericum, or diphtheria anti- 
toxin, has been made official, and this will meet with the hearty 
approval of the medical profession, as it has proven itself of the 
greatest value in the treatment of diphtheria. 

Another new group is the Cataplasme, or poultices, which have 
one representative official. Cataplasm of kaolin is a substitute for 
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several commercial preparations dispensed in air-tight cans, and 
highly vaunted as antiphlogistics. It is the duty of the profession 
to prescribe these preparations, which have been wisely selected and 
made official, and thus render obsolete a number of proprietary 
preparations which are filling the coffers of certain manufacturers at 
the expense of the patient. 

In the last pharmacopoeia two Synthetic Drugs were official 
(Acetanilid and Salol) and eleven new ones have been introduced, 
making a total of thirteen. Some of these were formerly patented 
preparations upon which the patent has expired. They are all valu. 
able drugs, but the Pharmacopceial Committee erred in adopting the 
chemical name as the official name, as these names are quite long 
and difficult to remember ; in fact,a number of physicians have told 
me that they did not intend to worry themselves with such names. 

In the latest issue of the Pharmacopeeia, tour true Patent Medicines 
have been introduced, viz., phenacetin, sulphonal, trional and aristol, 
all of which are largely used, notwithstanding their expensiveness, 


.and the patents on these drugs will not expire until next year for 


two, and three years hence for one. They have all been adopted 
under a condensed chemical name, which very few physicians will 
ever use ; the majority will adhere to their patent name. 
Gentlemen, we are suffering a great injustice by paying such out- 
rageous prices for these patents when they can be purchased in 
other countries for about one-third their present price. Antipyrine 
is a good example of the enormous profits in this class of prepara. 


tions, At patent price antipyrine cost $22.40 per pound (wholesale), 


now $3.00, and yet.a reasonable profit trom its manufacture, 

The same proportionate prices will apply to these other drugs 
after the patent expires. 

These are true patent medicines, as by a patent medicine we mean 
one whose mode of preparation in detail is patented, and no one but 
the firm controlling these rights can manufacture the same until 
the patent expires. A patent medicine 1s, therefore, a mon-secret 
preparation ; in fact, opposed to the so-called “ patent medicines,” 
such as Lydia Pinkham’s Vegetable Compound, the formule of 
which are secret and which should be called “secret nostrums.” 
Hence the term “ patent medicines” should not be applied to them, 
as any one can readily see. 

I do not think that the medical profession favors the adoption of 
patent medicines in the Pharmacopceia. 
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A number of changes have been made among the salts of the 
metals, all of which have been desirable, and will be heartily ap- 
proved by the medical profession. 

A number of important changes in Nomenclature have been 
adopted which are acceptable and an improvement, as they are 
more comprehensive. 

The adoption of a “ Purity Rubric” for the official chemical sub- 
stances and the increasing of the number of Assay Frocesses for 
active drugs containing alkaloidal constituents, are certainly a step 
in the right direction, and one that will be commended by every 
one. Assay processes now apply to fourteen drugs, whilst in 1890 
only three were assayed. The Pharmacopceia should go a step 
further and require them to be physiologically tested. 

Other desirable features are: the adoption of an average dose for 
each drug which is not obligatory ; the adoption of a standard unit 
for atomic weights with hydrogen as 1; a new standard of 25° C. 
(77° F.) for specific gravity, and the elimination of synonyms from 
the Pharmacopeeia. 

A few changes have been made in chemical and botanical nomen- 
clature, but the essentials are the same. 

The adoption of the recommendations of the International Phar- 
macopeeial Conference, held at Brussels in September, 1902, is most 
desirable, and as a result potent tinctures are 10 per cent. and others 
20 per cent. The only two changes that are likely to cause trouble 
are the reduction of tinct. aconite (formerly 35 per cent.) and veratrum 
viride (formerly 40 per cent.) to 10 per cent., but these can be easily 
remembered. 

It has been our aim to enumerate the important changes in the 
Pharmacopeeia as viewed by the physician from his standpoint, and 
if anything -has been said that will tend to popularize the Pharma- 
copceia on the one hand, or to increase that spirit of fraternalism and 
co-operation that should exist between the two kindred pro- 
fessions of medicine and pharmacy, we shall feel amply repaid for 
our efforts. 
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¢ BIOGRAPHICAL SKETCH OF PROF. A. TSCHIRCH. 
By A. B. STEVENS. 


Prof. Alexander Tschirch was born October 17, 1856, in Gieben, 
Prussia. He began his pharmaceutical career as an apprentice in 
1873. In 1878 he studied one semester in Berne, Switzerland, and 
then continued his studies in Berlin under A. W. Hoffmann and 
Helmholtz, finally completing his work for the degree of Doctor 
of Philosophy at Feiburg, B., in 1881. The subject of his disserta- 
tion was “ Ueber einige Beziehungen des anatomischen Baues der 
Assimilationsorgane zu Klima und Standort.” On completion of his 
university course he became assistant to Dr. Ziurek, then Public 
Analyst in Berlin, and later assistant in botany under Professor 
Pringsheim. 

In 1885 he was appointed lecturer in chemistry and botany in the 
University of Berlin. In this same year he married the accomplished 
daughter of Dr. Ziurek. She speaks and reads German, French 
and English freely. They have two lovely daughters, of whom the 
Professor is very fond. The pharmaceutical world may later hear 
from the younger daughter, as she is inclined to follow in her 
father’s footsteps. 

In 1888 Professor Tschirch received a commission from the Royal 
Academy of Science of Berlin, and went to India, Ceylon and Java, 
where he made a study of medicinal plants, collecting many speci- 
mens and made numerous photographs. Many of these have been 
of inestimable value to him and his students in pharmacognosy, as 


they cover a wide range of subjects, from the planting of the seed- _ 


lings to the full-grown tree ; those upon cinchona, cinnamon and tea 
are especially interesting. (See list of publications.) 

In 1890 he left Berlin to accept a call from the University of Berne, 
Switzerland, where he established a Pharmaceutical Institute with 
separate microscopical, chemical and pharmaceutical laboratories. 
This was the realization of his desire, to have a thoroughly equipped 
laboratory where he could conduct chemical as well as botanical 
investigations. 

On leaving Berlin his students presented him with a large silver 
cup which he has put to a very unique use. Every student who 
receives the degree of Ph.D. from the Institute is invited to drink 
with him from this cup, and then the name of the newly-made doctor 
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is engraved on the cup. This cup now contains the names of 
students from the following countries : Switzerland, Germany, France, 
Russia, Finland, Norway, Sweden, Holland, Italy, Bulgaria, Rou- 
mania, Japan and the United States. 

The publications of the Institute at present form six volumes, 
which have appeared principally in the Schweiz. Wochenschr. fiir 
Chem. und Pharm. and the Archive der Pharmacte. 

Professor Tschirch is a very voluminous writer, his contributions 
upon various subjects number over 400 articles, a list of those written 
previous to 1895 may be found in “ Gallerie hervorragender Thera- 
peutiker und Pharmakognosten der Gegenwart,” by B. Reder. 
Of those written since 1895 doubtless the best known are those upon 
Oxymethylanthraquinone bearing drugs. 

His publications that have appeared in book form consist of : 

“ Grundlagen der Pharmakognosie,” with Fliickiger. 1885. 

“ Untersuchungen iiber das Chlorophyll.” Berlin, 1884. 

« Angewandte Pflanzenanatomie.” Vienna, 1889. 

“ Wandtafeln fiir den Unterricht in der Pflanzenphysiologie,” with 
Frank. 1889. 

“ Indische Heil- und Nutzpflanzen und ‘alin Kultur," contains 128 
illustrations. Berlin, 1892. 

“Das pharmazeutische Universitatsinstitut und das academische 
Studium der Pharmazeuten in der Schweiz, Deutschland und 
Oestreich.” Berne, 1891. 

«Das Kupfer vom Standpunkte der gerichtlichen Chemie, Toxi- 
cologie und Hygiene.” Stuttgart, 1893. . 

‘« Anatomischer Atlas der Pharmacognosie und Nahrungsmittel- 
kunde,”’ with Oesterle. 1893, 1898. 

« F, A. Fliickiger. Biographie.” Berlin, 1895. 

“ Die Harze und die Harzbehilter.” Berlin, 1900. 

Professor Tschirch is a man of strong physique and capable of 
performing an endless amount of work with apparent ease. Besides 
being an active member of a number of chemical and pharmaceutical 
societies he is president of one of the pharmacy examining boards 
of Switzerland, of which there are four. He is vice-president of the 
commission for the revision of the “ Pharmacopoeia Helvetica,” and 
one of its most active workers. 

As a lecturer, he speaks distinctly and forcibly, frequently illus- 
trating his lectures with colored crayon which he uses very effec. — 
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tually. Indeed, he is quite an artist, having a fine collection of water 
colors of Swiss, German and Italian scenery which he has painted 
during his summer vacations. On one occasion, when he had a pic- 
ture nearly finished, an American traveler offered him 50 francs for 
the painting. In this case his younger daughter had more of an 
eye to business than the Professor, for she asked “« Why did you not 
take it? you could paint another.” 

In society he is usually the life of the company. He is a liberal 
entertainer, not only of his many friends in Berne, but also of his 
students. One of his favorite pastimes is to go with his class for a 
tramp over the mountains, or coasting down the beautiful mountains 
in winter. It is an inspiration to find a man who accomplishes so 
much and still finds time for recreation. It would be better for more 
of us if we would follow his. example. 


ANN ARBOR. 


ON THE ORIGIN OF FUSEL OIL IN SPIRITS! 
By SAMUEL P. SADTLER, PH.D. 


The growing importance of fusel oil, which was at one time a 
waste product in.the spirit industry, but is now eagerly sought for, 
because of its importance as a solvent, and as a raw material for the 
manufacture of amyl acetate, another solvent of the greatest tech- 
nical importance because of its solvent power for pyroxylin and use 
in artificial fruit ethers, has led to a number of experiments within 
recent years, with a view of finding out how the natural production 
could be increased, or, if possible,a means of producing it inde- 
pendently of the alcoholic fermentation. 

‘A paper has just been read before the Society of Geen Natu- 
ralists and Physicians (the equivalent of our American Association 
for the Advancement of Science) at its annual meeting held from 
the 24th to the 30th of September, 1905, which seems to have defi- 
nitely solved the question of its origin, and at the same time to have 
indicated the way by which an important industry may be started, 
and the valuable product obtained in larger amount and probably 
at a greatly reduced price. 

The author, Dr. Felix Ehrlich, of Berlin, states his results as 
follows : 


1 From the Chemical December, 1905. 
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The view that has prevailed generally since the time of Pasteur 
to the present, in connection with chemistry of fermentation and the 
origin of fusel oil was that fusel oil, or more especially its most im- 
portant constituent, amyl alcohol, was formed in the fermentation 
from the sugar, by the action of bacteria, a view which seemed also 
to be confirmed by the more recent researches of Kruis and Ray- 
man, Emmerling and others. At the same time, it never had been 
found possible, even with the aid of fusel-oil-forming bacteria which 
are found abundantly in nature, to produce fusel oil or amyl alcohol 
under the conditions of a normal fermentation. 

“ The writer points out that all the theories’ hitherto held with 
regard to the fusel-oil formation have rested upon false premises and 
goes on to show that fusel oil in the ordinary fermentation is pro- 
duced not from the sugar, but from the products of decomposition 
of proteid matter, such as the amido-acids, and, moreover, not by 
the action of bacteria, but under the influence of the vital activity 
of the yeast itself. The clue to this conclusion, based upon a long 
series of experiments, was given by the discovery of isoleucine, 
which the writer, somewhat more than two years ago, found in the 
last residues of the sugar industry, a strontian molasses residue, and © 
which he subsequently has recognized as a most important product 
of decomposition occurring in all albumenoids along with leucine. 

This isoleucine has shown itself in its constitution to be the first 
of the so-far known amido-acids with two asymmetric carbon atoms, 
of which the one is formed by the splitting of the carbon chain, and 
is, therefore, a methyl-ethyl-amidopropionic acid of the formula 


CH;\, 
C,H, / 


which stands in close relation to the optically active amy] alcohol, 
which latter can be built up from this by means of the aldehyde, the 
cyanhydrin reaction and saponification. That similar relations exist 
between the ordinary leucine and isoamy]l alcohol, is shown in the 
following reactions, which, without further explanation, indicate the 
origin of this most important constituent of fusel oil. 


Cu . CHNH, . COOH, 


CH . CH,CHNH, . COOH+H,0 = CHCH, . CH,OH+NH,+CO,. 
CH. / CH;/ 
Leucine. Isoamy] alcohol. 
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CH;\. * CH;\. « 

CH. CHNH, . COOH+H,O = CH . CH,OH+NH,+CO,. 
C,H; / aH; / 

Isoleucine. Optically active amyl alcohol. | 
CH;\. CH;\ 
on . CHNH, . COOH+H,0O = CH . CH,OH+NH,+CO,. 
CH; 
Amidoisovaleric acid. Isobutyl alcohol. 


Fermentation experiments with pure sugar and pure compressed 
yeast showed that in the fermentation upon the addition of leucine, 
inactive amyl alcohol, or on the addition of isoleucine optically 
active left-rotatory amyl] alcohol was regularly developed in amount 
equivalent to that of the amidoacid which disappeared. 

If v-leucine is fermented with sugar and yeast, the natural /leucine 
is converted by the yeast into amyl alcohol, while the d@-leucine 
remains behind almost unacted upon. 

The writer explains from the foregoing facts, very simply, the 
formation of the single optically active constituent of fusel oil, 
namely, the optically active amyl alcohol from isoleucine of which 
one asymmetric carbon atom remains unattacked. Similarly, just 
as the optically active amyl alcohol results from the isoleucine, 


‘numerous other optically active compounds are derived in nature 


from the last named body, as, for example, with certainty, the widely 
distributed dextro-rotatory valeric acid. 

This fusel-oil formation constitutes a new and very peculiar 
breaking down of albumen or of the amido-acids, which differs 
essentially from the well-known splitting of CO, from the amido- 
acids in putrefaction. In this case the yeast de.amidizes the amido- 
acids, as, for example, leucine in acid solution, by the action of a 
hydrolyzing ferment most probably at first to the corresponding 
oxyacid leucic acid, which then, in a manner analogous to the forma- 
tion of alcohol from lactic acid by the splitting off of CO,, is con- 
verted into amyl alcohol. The ammonia molecule which is set 
free in this de-amidizing is used by the yeast for albumen formation. 
By quantitative experiments, it can be established that the fusel-oil 
formation corresponds in the most exact way with the building up 
of the proteid material of the yeast, and for the conversion of a 
definite amount of the leucines into the corresponding amy] alcohols, 
a definite amount of sugar and yeast substances is necessary, which 
later becomes enriched thereby with nitrogen to a certain limit. 

The writer called attention finally to the great technical import- 
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ance of the subject under discussion. It is true that the view hitherto 
prevailing that fusel oil was formed from the sugar, must be given 
up, but at the same time, the experiments of the writer showed that 
with proper readjustment of the relative amounts of the sugar and 
yeast it is possible to convert any amount of leucine that may be 
added to the fermenting mash into amyl alcohol, which can be later 
separated in the usual way without disturbing the conditions of the 
fermentation. 

For the future manufacture of large amounts of fusel oil, the point 
of importance will be, therefore, to use the leucine, which is easily 
obtainable from all kinds of waste products, rich in proteid matter. 
The first in importance of these sources are the waste liquors from 
the strontian sugar-extraction process from which leucine crystallizes 
out directly ; also the waste liquors of starch and glue manufacture, 
and horn and blood waste-products and other cheap proteid matter, 
which will be conveniently ee in advance by the action of 
acids or by fermentation. 

It is to be hoped that by cuinliteiatie of the spirit industry, espe- 
cially with the chemical and industrial manufacturing branches, a 
new and very remunerative branch of industry will be developed. 


BOOK REVIEWS. 


THE Fo.iies OF SCIENCE AT THE CourT OF Ruporps II, By 
Henry Carrington Bolton, Milwaukee. Pharmaceutical Review 
Publishing Company, 1904. Price, $2.00. 

This book was originally published as a serial in the Pharmaceu- 
tical Review, and was probably the last literary effort of its author, 
he having died in November, 1903, a little over a month after the 
appearance of the last installment. 

Rudolph II was Emperor of Germany from 1576 to 16i1, but he 
was more interested in art and science than in the affairs of State, 
which he entrusted largely to others. Unfortunately, however, 
Rudolph was of a superstitious and fanatical turn of mind and he 
was more concerned about the Elixir of Life and the Philosopher’s 
Stone than the discovery of Kepler’s laws or the truths of chemistry. 
For more than thirty years charlatans, who flocked to Prague, the 
seat of the Emperor, from all parts of Europe, continued to rise and 
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fall in the royal favor, until at last the treasury was emptied and the 
Emperor deposed—all of this despite the fact that the workers in 
Rudolph’s laboratories were kept busy carrying on experiments in 
transmutation. It must not be supposed, however, that with so 
much experimentation nothing genuine was accomplished. ‘This 
was the age of alchemy in Europe, and the author, mindful of its 
contribution to our knowledge of chemistry, mentions a number of 
the discoveries of the alchemists. 

The chapters on “ Rudolph’s Physicians” and the “ Rudolphine 
Academy of Medicine” ought to be of interest to pharmacists as 
well as physicians, a sixteenth century apothecary shop being de. 
scribed in one of them. 

The book is attractive both in style and appearance, and furnishes 
an interesting chapter in the history of the pseudo-sciences of 
alchemy and astrology. 


OUTLINE OF A. O. A. C. WORK ON DRUGS, 1905. 


At the Twentieth Annual Convention of the Association of Official 
Agricultural Chemists, 1903, a referee on medicinal plants and 
drugs was appointed. The object of this appointment was a collab- 
orative, systematic study of the analytical methods used in deter- 
mining the quality of crude plant drugs and products derived from 
them, with a view to improving and ultimately unifying the methods 
of analysis for such substances. The earnest co-operation of every 
chemist interested in this line of work is most cordially invited. 
The referee will take pleasure in sending samples for analysis to all 
who inform him on or before August 19th of their willingness to 
co-operate in the work. The lateness of this pamphlet is due to 
the delayed appearance of the new Pharmacopceia. 

The work this year will again be confined to powdered opium, 
and the methods to be studied at this time are those considered to 


_be among the best. Suggestions for new methods or improvements 


on old processes will be gladly received and given an impartial trial 
next year or at an earlier date if possible. The results should be 
in the referee’s hands not later than October I, 1905. 

All calculations and solutions are to be based on the data con- 
tained in the eighth revision of the United States Pharmacopceia. 
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POWDERED Opium. 


METHOD I.—UNITED STATES PHARMACOP(CEIA, EIGHTH REVISION, WITH 
ADDITIONS. 


Run two sets of duplicates on opium as received and report 
results for each set, . 

(1) Weigh the crystals in the inner filter counterpoised by the 
outer filter. 

(2) Remove morphine crystals from filter paper, weigh on tared 
watch glass. 

Mix the morphine of the two sets, powder same, test portions of 
the mixtures by the following methods and report per cent. of 
purity. 

(3) Purity by lime-water method, United States Pharmacopeeia, 
eighth revision, using 0°5 gramme of morphine. 

(4) Place o-5 gramme of morphine into a 120 c.c. Erlenmeyer 
flask, add 35 c.c. each of N / 10 potassium hydroxide and distilled 
water, agitate the contents of flask by a rotary motion at frequent 
intervals during half an hour, and proceed from this point as directed 
by the Pharmacopeeia in determining purity of morphine by lime 
water. 

(5) Loos gramme of morphine add 18 c.c. o! decinormal sulphuric 
acid, warm slightly to bring about a complete combination of the 
alkaloid and acid, add 50 c.c. of distilled water and 5 drops of ¢ochi- 
neal solution. Then titrate back the excess of acid with N / 40 
potassium hydroxide solution. Each cubic centimeter of decinormal 
sulphuric acid solution represents 30:09 milligrammes of crystallized 
morphine. 

(6) Determine per cent. of inorganic matter in powdered morphine 
and report results. 


METHOD II.—UNITED STATES PHARMACOPCEIA, EIGHTH REVISION, 
MODIFIED BY LAMAR. 


Proceed as directed by Pharmacopceia to precipitation of morphine, 
To the 20 grammes of aqueous extract add 60 grammes of alcohol, 
cork flask, shake well for one minute, and set aside for thirty min- 
utes, during which time the precipitated material should have com- 
pletely subsided. Decant the clear su»ernatant liquid into a tared 
250 c.c. evaporating dish, transfer the ;recipitate to a 7 centimeter 
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filter previously moistened with a mixture of alcohol (3 parts) and 
water (I part). The last portions of the residue are transferred to 
the filter by using small portions of the above hydro-alcoholic solu- 
tion. The filtrate is to be collected in the tared evaporating dish. 
Continue washing the residue and filter by dropping the alcoholic 
solution on the filter and the residue until the filtrate is no longer 
bitter, Add 33 c.c. of water to the contents of the evaporating 
dish and evaporate on water bath to 14 grammes, then proceed as 
directed by the Pharmacopceia. 

Procure the same data for the morphine thus obtained as outlined 


under Method I. 


METHOD II].—UNITED STATES PHARMACOPCEIA, EIGHTH REVISION, 
i MODIFIED BY DOHME. 


Place 10 grammes of the opium into a flask provided with a con- 
densing tube and heat with 50 cc. of 75 per cent. alcohol for about 
ten minutes. Decant the fluid through a filter into a porcelain dish 
and extract the opium once more with 50 c.c. of the same alcohol. 
Filter, put filter back in the flask, heat the contents of the flask with 
30 c.c. of the alcohol, filter again, and wash filter and residue with 
about 20 c.c. of the alcohol. 

The combined alcoholic solutions are evaporated to a thin syrup, 
and then water is added until no more resin is precipitated, The 
aqueous fluid is filtered and after thorough washing evaporated to 
about 15 grammes. 

Then proceed as given under opium in the United States Phar- 
macopceia. 

Procure the same data for the morphine obtained as outlined under 


_ Method I. 


METHOD IV.—STEVENS, WITH ADDITIONS. 


Run two sets of duplicates. 
Place 8 grammes of opium in a 120 c.c. Erlenmeyer flask with 4 
grammes of fresh quicklime (not air slaked) and 20 c.c. of water, 


- then agitate and stir with a glass rod until a uniform mixture results. 


Add 38 c.c. of water and stir frequently during one-half hour. Filter 


through a dry filter 10 centimeters in diameter and transfer exactly 


30 c.c. to a 120 c.c. flask, add 8 c.c. of alcohol and 20 c.c. of ether, 
mix well, then add I gramme of ammonium chlorid, shake the 
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mixture well and frequently during half an hour, then set aside, in 
a cool place, for twelve hours. 

Collect the morphine of one set of duplicates on counterpoised 
filter papers and the other set on a pledget of absorbent cotton, 
lodged in the throat of a funnel (both being dried to a known, con- 
stant weight) in the following manner: Remove the stopper carefully 
and transfer any adhering morphine to the flask. Pour the ethereal 
layer on the cotton or filter paper as the case may be, wash the con- 
tents of the flask with 20 c.c. more of ether, transfer to respective 
funnels, and, when this ether has passed through, pour the contents 
of the flask into the funnels. Remove the remaining adhering 
crystals to the proper funnels by means of small portions of mor- 
phinated water and wash the contents of the funnels with morphinated 
alcohol until the filtrate passes colorless. When the crystals have 
drained, dry to constant weight at about 60° C. Determine the 
weight of the morphine on the filter paper and cotton, respectively, 
and report results. 

Remove morphine from filter paper, powder, determine purity of 
same by Method I, parts 3 and 4, using about one-half of the mor- 
phine for each operation. 

Determine purity of morphine on cotton by treating with deci- 
normal sulphuric acid as follows: Remove cotton and crystals from 
funnel by means of a small glass rod, drawn out to a curved point, 
to a beaker, rinse the crystals adhering to the funnel into the same 
beaker with 24 c.c. of decinormal sulphuric acid and 25 c.c. of dis- 
tilled water, the latter following the former. Agitate the contents 
of the beaker until the crystals are dissolved and titrate back the 
excess of acid with N ,/ 40 potassium hydroxid, using cochineal 
as indicator. Each cubic centimeter of decinormal acid represents 
30°09 milligrammes of crystallized morphine. The morphine ob- 
tained by the above process represents 4 grammesof opium. From 
these data can readily be calculated the per cent. of morphine 
obtained, to which add 1.12 as a correction for the morphine remain- 


ing in the solvents used. 
L. F. Keser, 


Referee, Medicinal Plants and Drugs. 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
BUREAU OF CHEMISTRY, H. W. WILEY, Chief. 
WASHINGTON, D. C., August 1, 1905. 
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SYNOPSIS OF THE PROCEEDINGS OF THE AMERICAN 
CONFERENCE OF PHARMACEUTICAL FACULTIES. 


The first meeting was called to order by President Kauffman, at 
Hotel Islesworth, Atlantic City, N. J., September 5, 1905. 

The following institutions were represented : 

Albany College of Pharmacy, Brooklyn College of Pharmacy, 
Cleveland College of Pharmacy, Chicago College of Pharmacy, 
Louisville College of Pharmacy, Maryland College of Pharmacy, 
Massachusetts College of Pharmacy, Michigan University School of 
Pharmacy, National College of Pharmacy, New York College of 
Pharmacy, Northwestern University School of Pharmacy, Ohio State 
University College of Pharmacy, Philadelphia College of Pharmacy, 
Pittsburg College of Pharmacy, Scio College of Pharmacy, St. Louis 
College of Pharmacy, Vanderbilt University Department of Phar- 
macy, Wisconsin University School of Pharmacy. 

President Kauffman read the annual address which had for its 
subject “ To Promvte the Interests of Pharmaceutical Education.” 
The following is an abstract of the President’s address: . 

Attention is called to the doubts that existed at the time of the 
organization of the Conference as to its possible continuance, owing 
to the diversity in organization, extent and method of instruction 
in the teaching institutions of pharmacy. Now, as a result of a 
little persuasion here and a little concession there, the differences are 
gradually disappearing and the common ground enlarging until now 
we actually begin to move without fear of pushing each other off. 
It is safe to predict, said the speaker, that these points of unity will 
multiply much more rapidly in the future. 

A few years ago the differences between the old schools and the 
university schools were plain and easily noted. To-day the distinc- 
tion is not so conspicuously marked. The older schools are one 
after the other becoming affiliated with universities and coming 
under university influences, while many of those not so connected 
are strengthening their courses, 

The passing of prerequisite laws by the States, and the fixing of 
entrance requirements and the length of courses of instruction by 
Boards of Pharmacy will have much to do in bringing the institu. 
tions teaching pharmacy to a more uniform plane. 

While the individuals of the Conference may have played an 
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important part in fostering and bringing to pass this change of 
opinion, the Conference as a body has not taken the part it should 
in molding opinion and bringing about results. Now that the 
formative period has been passed, the efforts of the Conference 
should be directed outward, in an aggressive manner. There are 
four points, more or less connected, to which attention should be 
directed. First is publicity. A large majority of the pharmacists 
of the country never heard of the American Conference of Pharma- 
ceutical Faculties and therefore do not know its aims and purposes. ° 
Nearly all of the large body of young people who enter colleges 
and schools of pharmacy each fall, select the institutions which they 
will attend without reference whatever to the things for which 
we stand. Therefore, we should devise means whereby our existence, 
our aims and purposes, should become widely known and such 
knowledge should be kept constantly before those who are likely to 
be interested or benefited thereby. 

The second point is membership. It is highly probable that ot 
the sixty institutions that are not of us there are some that would 
do us credit. When we will have secured the membership of all the 
worthy institutions then we will have the power to wield an influ- 
ence upon those schools that are not with us. Having such a mem- 
bership we could reasonably ask recognition at the hands of the 
Boards of Economy. 

Our relations with the Boards of reenli is the third point to 
which attention should be given. These should be close and most 
cordial, and we can then justly ask and readily obtain a special recog- 
nition at their hands; At present one State and one Territory have - 
granted this recognition voluntarily. Other boards have fixed 
minimum standards for schools whose students shall receive credit 
from them. We should not neglect the opportunity afforded us in 
the simultaneous meetings of the National Association of Boards of 
Pharmacy and this Conference now in session here, of working 
together in harmony and in a spirit of co-operation. 

Finally, the enactment of laws making graduation a prerequisite 
for registration is the chief factor that will enable us to put into 
effect a high standard of qualification. A remarkable change in 
sentiment in this particular is taking place. It seems that in no way 
can the Conference better serve the purposes of its organization than 
by throwing all possible energy in this direction. 
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It was voted that the recommendations in the President’s address 
be taken up as a special order of business. After considerable dis- 
cussion by many of the delegates present it was voted that an 
invitation be extended to the National Association of Boards of 
Pharmacy to meet in joint session with the American Conference of 
Pharmaceutical Faculties. 

The Executive Committee was instructed to prepare a statement 
explaining what the American Conference of Pharmaceutical Facul- 
_ ties is, its aims and objects, and mail to the members of the Con- 
ference for approval the approved draft to be inserted in the 
catalogues of the institutions which are members of the Conference. 

The report of the Treasurer showed expenditures of $110.20 for 
the year, leaving a cash balance in the treasury of $111.64. 

Several amendments to the Constitution and By-laws of minor 
importance were adopted. A section of the By-laws providing for 
the withdrawal of members was adopted as well as one providing 
for the taking of votes by mail. 

The School of Pharmacy of the University of Washington, Seattle, 
Wash.; The School of Pharmacy of the University of Oklahoma, 
Norman, Okla.; and the Department of Pharmacy of the Alabama 
Polytechnic Institute, Auburn, Ala., were elected to membership in 
the Conference. 

The report of the Committee on “ What Degrees should be con- 
ferred by Colleges of Pharmacy?” was read by the chairman of the 
committee, Professor Caspari, as follows: 

(1) That the degree of Graduate in Pharmacy (Ph.C.) be granted 
or conferred by colleges that comply with the minimum requirements 
adopted by the American Conference of Pharmaceutical Faculties, 
at the regular session held in Kansas City, September 8, 1904. 

(2) The degree of Pharmaceutical Chemist (Ph.C.) to be conferred 
by colleges and schools of pharmacy on the following conditions: 

(2) As entrance requirement two years of completed high-school 
work or its equivalent and satisfying the other requirements specified 
in the first recommendation. : 

(4) The college work to consist of at least 750 hours of lecture 
and recitations and 900 hours of laboratory work. 

(3) That the degrees Bachelor in Pharmacy, Master in Pharmacy, 
and Doctor in Pharmacy be not conferred unless they represent an 
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amount of work required for similar academic degrees required by 
reputable colleges and universities. 

This report was the subject of prolonged and earnest discussion. 
No action was taken with reference to the report except that it was 
laid on the table and the following resolution by Professor Kremers 
was made a special order of business at the next annual meeting : 

Resolved, That it be the sense of the American Conference of 
Pharmaceutical Faculties that the institutions herein represented 
should strive to make the Bachelor’s, Master’s and Doctor’s degrees 
in pharmacy the educational equivalent of similar academic degrees 
as rapidly as the advancement: 4 in pharmaceutical education in this 
country will permit. 

The following officers were elected for the ensuing year: 

President—H. M. Whelpley. 

Vice-President—C. Lewis Diehl. 

Secretary-Treasurer—J. O. Schlotterbeck. 

Executive Committee—W. A. Puckner, chairman; Wm. Searby, 
H. H. Rusby. 

A joint meeting of the American Conference of Pharmaceutical 
Faculties and the National Association of Boards of Pharmacy was 
held at the Islesworth Hote!, Atlantic City, N. J., September 6, 1905. 

Mr. I. A. Keith, of the South Dakota Board of Pharmacy, was 
elected chairman, and Professor H. M. Whelpley as secretary. 

A committee of five, consisting of Prof. O. Oldberg (Illinois), 
chairman ; and Prof. Geo. B. Kauffman (Ohio), Z. B. Hopkins (Ver- 
mont), F. B. Lillie (Oklahoma), and I. A. Keith (South Dakota), 
was appointed to arrange a programme for the annual joint meeting 
for 1906. 

It was voted that the joint meetings be open to all interested 
parties. 

It was also voted that a copy of the minutes of this and of 
subsequent joint meetings be anette as a part of the printed 
proceedings. 


J. O. SCHLOTTERBECK, 


Secretary. 
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NOTES AND NEWS. 


THE FAIRCHILD SCHOLARSHIP AND PRIZES for students of pharmacy in 
Great Britain and Ireland were founded in 1905 by Messrs. Fairchild Bros. and 
Foster, of New York, in appreciation of the friendly relations which for many 
years have subsisted between them and the pharmacists of the United King- 
dom. This Scholarship is open to any apprentice or assistant of either sex, 
preparing to qualify under the Pharmacy Act, 1868, or the Pharmacy Act (Ire- 
land), 1875. The primary condition imposed is that the applicants satisfy the 
requirements for admission to the respective qualifying examination, 7. ¢., the 
Minor Examination in Great Britain, or the License Examination in Ireland. 

It is proposed to award one Scholarship of the value of £50 annually, based 
upon the results of a competitive examination. 

In addition to this Annual Scholarship of £50, Prizes of £5 will be awarded 
to each of the best candidates entering in England, Ireland, Scotland and 
Wales. 

The successful candidate at the examination to be held the last week in 
June, 1906, will be at liberty to select any well-known school or college of 
pharmacy in Great Britain or Ireland, where he proposes to study for the quali- 
> examination during a period of not lens than three months within a year 

from June I, 1906. 

The money of the Scholarship will be devoted to paying the college fees and 
expenses, and what is over will be paid to the scholar for maintenance during 
the school term by the principal of the school on behalf of the founders of the 
scholarship. 

No candidate will be admitted for the examination in 1906 who has not com- 
pleted twenty years of age, or who exceeds twenty-two, on January 1, 1906. 
Applications should be addressed to the Secretary, and must in each case be 
accompanied by certificates of birth and registration as students. . 

The Committee of Trustees is composed as follows : Messrs. Peter Boa, Phar. 
Chem, Edinburgh; John W. Bowen, Phar. Chem., London; Albert Hagon, 
member of the Pharmaceutical Council, Cardiff ; William Kirkby, F.L.S., Phar: 
Chem., Manchester ; W. Watson-Will, F.C.S., F.L.S , Phar. Chem., London ; 
W. F. Wells, President, Pharmaceutical Society of Ireland, Dublin; A. E. 
Holden, Phar. Chem. (of Canada), Bath House, 57-60, Holborn Viaduct, Lon- 
don, E. C., Secretary to the Committee. 


PROF. SAMUEL, P. SADTLER recently gave an illustrated lecture on the 
“Petroleum Industry,”’ under the auspices of the Students’ Chemical Society 
of Princeton University. The lecture was followed by a reception at the Ivy 
Club. 
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